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Mount Palomar Problems 


ONCERNING our “added-in-press” 

item on this page last month, the 
complete release from California Institute 
of Technology has now been received. 
Some parts of the announcement are sub- 
stantially as follows: 

The Hale 200-inch telescope at the Pal- 
omar Observatory may not be in opera- 
tion until next fall, it was announced 
(December 9th) by the observatory com- 
mittee. At the same time the committee 
listed some of the problems which have 
already been overcome and others that 
are yet to be solved before the telescope 
will get into operation. 

Since the latter part of December, 1947, 
when the first test photographs were 
made with the 200-inch — barely a month 
after the mirror went into the telescope — 
Dr. Ira S. Bowen, director, and his staff 
have been locating the “bugs” in the big 
instrument, finding out why they appeared 
and what could be done about them. 

“Mostly,” Dr. Bowen said, “our major 
difficulties have concerned the mirror and 
its supporting mechanism, although at one 
time a chatter developed in the ‘right- 
ascension mechanism that gave us a lot 
of grief. This trouble had to be overcome 
before accurate tests of the mirror could 
be made.” 

Tests taken with a Hartmann screen 
over the end of the telescope revealed that 
the mirror was not ‘holding its form as 
it should. A long series of adjustments 
of the 36 support mechanisms showed too 
much triction to allow the free balance 
that was necessary. Last summer, follow- 
ing dedication of the observatory, each of 
the support levers was modified, and the 
friction was sufficiently reduced. 

When the final tests of the mirror had 
been made in the optical shop in Pasa- 
dena, the outer edge was found too high 
by about 20 millionths of an inch. How- 
ever, there was reason to believe that 
when the mirror was placed in the tele- 
scope in a horizontal position the edge 
would probably sag by about this amount. 
Consequently, the decision was made to 
accept the mirror without further correc- 
tion, since if the edge were overcorrected 
it would be much more serious than the 
present undercorrection. 

Although every test known was used in 
figuring the mirror in the optical shop, a 
true picture of how it would behave under 
actual operating conditions could not be 
obtained until the mirror was in the tele- 
scope. When the optical shop was built, 
this problem was given very careful study. 
To do in the shop what could be done in 
a telescope would have required adding 
a 125-foot tower to the building at a pre- 
war cost of more than one hundred thou- 
sand dollars. Such a tower would have 
had to be built solid and completely in- 
sulated. It was decided this would not be 
necessary, and Dr. Bowen stated the same 
decision would probably be made under 
the same circumstances today. 

In operation, the mirror did not sag at 
the edge as much as had been expected, 
and modification of the supports did not 
correct the remaining “turned-up” edge 
sufficiently to assure the accuracy sought. 
Additional tests revealed that the mirror 
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was not adjusting uniformly to tempera- 
ture changes. The outside edge was ad- 
justing more rapidly than the portion of 
the mirror nearer the center! As a result, 
the edge was turned up by different 
amounts, depending upon the temperature 
to which the mirror had been exposed 
during the preceding 24 hours. It is here, 
Dr. Bowen stated, that the “bugs” prob- 
lem now stands. 

First, there will be an attempt to equal- 
ize the air temperature beneath the mirror 
and inside the mounting-point sockets 
with air about the outside edge. A sys- 
tem of small fans may be installed inside 
the cell that holds the mirror. There is 
also a possibility of insulating the out- 
side edge, but previous attempts of this 
nature with other. telescopes have not 
proven very satisfactory. However, it will 
probably be tried. 

If air circulation or insulation, or a 
combination of the two, does not improve 
the mirror’s figure, it will probably be 
necessary to remove some of the glass 
from a portion of the mirror about 18 
inches wide around the outer edge. This 
area represents about 30 per cent of the 
total mirror surface. If such polishing is 


required, it will be done at the observa- 
tory, and an estimated minimum of six 
months time would include frequent tests 
of the mirror in the telescope to avoid 
any possibility of removing too much of 
the glass. The work cannot be started 
before spring, as it is inadvisable to polish 
in the observatory at this time of the year. 

Designing and installing a system to 
control temperature changes is to require 
at least two months. If this proves suc- 
cessful and no additional figuring of the 
mirror is necessary, progress will be more 
rapid than at present anticipated. 

In closing his announcement, Dr. 
Bowen said: 

“It is the accuracy we are going to 
get with the 200-inch mirror that will 
make the Hale telescope pay off, for it 
is on nights of good seeing that it will 
do its best work. It is then that we will 
be able to get out to the billion light-years 
for which the instrument was designed. 
There may be no more than 20 such nights 
of good seeing in a year. When they oc- 
cur we expect to be ready to take advan- 
tage of them. We are shooting at a maxi- 
mum, not just a good-enough, accuracy. 
We have better than that already.” 
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Blue Mountains at Linden, 1,800 

feet above sea level and 50 miles 
trom Sydney, New South Wales, Aus- 
tralian amateur astronomer Kenneth 
Beames has constructed a modern ob- 
servatory to house his 24-inch reflecting 
telescope. ‘The instrument weighs sev- 
eral tons, and is officially stated to be 
the largest and most modern telescope 
of its kind ever built in Australia. The 
only larger reflector in the Australian 
Commonwealth is the Reynolds telescope 
at Mt. Stromlo Observatory, Canberra, 
which is a gift from Great Britain. 

Although Mr. Beames’ knowledge of 
optics and telescope making was ac- 
quired the hard way, he designed, con- 
structed, and set up the telescope him- 
self. Son of a wheat farmer, he went 
to World War I when 17 years of age. 
When he returned, deciding he was not 
cut out for farming, he stayed in Sydney 
and learned electric fitting under a gov- 
ernment trade training program for sol- 
diers under 21. Gradually, with many 
reverses, he built up his own engineer- 
ing business. In the early ’30’s, then 
married with two children, he became 
interested in astronomy and planned in 
his spare time to build a large telescope. 
He began by studying optics and mathe- 
matical astronomy. 

He wanted the instrument to be all- 
Australian, but found that his mirror 
blank would have to be purchased in 
England. The cost of a 24-inch disk, 
four inches thick, was 50 guineas. He 
built an electrically driven grinding 
machine and installed it in the cellar 
of his home in Five Dock, a Sydney 
suburb. He received much valuable as- 
sistance from his wife; she especially 
helped in the grinding and polishing of 
the mirror (see the front cover). 

Turning to the problem of the mount- 
ing, Mr. Beames did his own designing, 
welding, fitting, and electric work. For 
the telescope drive, he made his own 
transformer and electric motor, and cut 
the gears for the gear train. The tube 
and mounting were completed by 1939, 
but the second World War broke out 
before the instrument could be set up or 
construction of the observatory started. 
As in the case of amateur astronomers 
the world over, the knowledge of optics 
he had acquired was turned to good ac- 
count in the war effort, for he took over 
the important work of making signaling 
telescopes and mirrors for the Royal 
Australian Navy. 

At the close of the war, the Australian 
amateur returned to his hobby and his 
unfinished project. His first considera- 
tion was to find a suitable site for the 
observatory. After six months of search, 
he bought 50 acres of land at Linden, 
located at a good altitude and near an 
excellent water supply and _ electric 
mains. 

The observatory dome, 15 feet high, 
was built in the backyard at Five Dock. 


O N A ROCKY PLATEAU of the 





Amateur astronomer Beames (left) supervises the adjustment of the mounting 

in the course of assembling his 24-inch reflector and 17-inch Schmidt camera 

at his observatory in Linden, Australia. In this picture, the mirrors have yet to 
be installed in each telescope. Australian official photograph. 


ONE MAN’S [TELESCOPE 


By SusAN BARRIE 


It contains 3% tons of steel, and its 
galvanized iron sheets were electrically 
welded together. It was dismantled for 
transport to Linden, where it was re- 
constructed and mounted on a seven-foot 
brick wall. 

This wall formed the observatory it- 
self, 20 feet square. Beames built it 
with the aid of whatever casual labor 
he could hire. He carted bricks from 
Sydney, and went 300 miles to Gil- 
gandra, New South Wales, for cypress 
timber which he was obliged to cut him- 
self. He even made the 16 wheels on 
which the dome revolves. Two 300- 
pound steel doors form the slit of the 
observatory. 


The telescope is mounted on a brick 
pier 4% feet high. The main tube is 
28 inches in diameter, its mirror-sup- 
porting portion 3% feet long. ‘The re- 
mainder of the tube is of steel frame- 
work, 5% feet long. 

The polar axis. and the declination 
axis are five-inch shafts, and the latitude 
setting is for 34° south of the equator. 
The 720-tooth worm wheel drive, shown 
in the picture of the mounting, is turned 
by an electric motor, accurately timed 
by a seconds pendulum. ‘The drive is 
controlled by steel brakes consisting of 
18-inch iron drums with steel brake 
shoes. 

Most men would have been content 
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The dome of the observatory at Linden is 15 feet high, mounted on a square 
building seven feet high. Mr. Beames (right) talks to a friend. Australian offi- 
cial photograph. 


with building a telescope as large as 
this one. But amateur Beames then 
designed and built a Schmidt camera 
with a 17-inch mirror. It is seen mounted 
alongside the tube of the main instru- 
ment. 

Mr. Beames is a member of the New 
South Wales branch of the British As- 
tronomical Association, which has a 
membership of about 100 in Sydney. 

If genius consists in an infinite capac- 
ity for taking pains, Kenneth Beames 
certainly has genius. But he is a quiet, 
unassuming man — modest about his re- 
markable achievement, although fully 
aware of its value. 


Ep. Notre: From the Australian 
News and Information Bureau, which 
transmitted this article concerning ama- 
teur astronomer Kenneth Beames, we 
learn that a national university is being 
established at Canberra, near which city 
is located the Mt. Stromlo Observatory. 
The new university is being made mainly 
a postgraduate research institution, and 
one of its principal departments will es- 
pecially emphasize nuclear physics. 

A few years ago the Astronomer Royal 
of England, Sir Harold Spencer Jones, 
visited Australia partly to advise on the 
installation of a time service at Mt. 
Stromlo; this service is especially im- 
portant for the geodetic survey of Aus- 


tralia being undertaken by the Common- 
wealth government. 

Founded in 1914, Mt. Stromlo Ob- 
servatory now has an annual appropria- 
tion of about £25,000, and its staff in- 
cludes the Commonwealth Astronomer, 
Dr. R. v.d. R. Woolley. Originally 
established for solar work, until re- 
cently the observatory lacked large in- 
struments for stellar research. A 30- 
inch reflector has been presented by J. H. 
Reynolds, and steps are being taken to 
modernize and recondition the old 48- 
inch telescope transported to Stromlo 
from the former Melbourne Observa- 
tory. ‘This latter instrument was built 
in 1870, and has a focal length of 365 
inches. 

In connection with research on the 
sun, Australian astronomers have al- 
ready done much work on solar radia- 
tion at radio frequencies. Similar work 
has extended our knowledge of Milky 
Way radio emission. Another project 
at Mt. Stromlo is to improve the de- 
termination of the sun’s stellar magni- 
tude; for this purpose and to measure 
solar brightness at specific wave lengths 
special photoelectric apparatus is being 
developed. Records of ionospheric 
heights have been kept since 1938, and 
one of the observatory’s functions is to 
ascertain the maximum usable frequen- 
cies for radio communications. 
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ASTRONOMER ROYAL TO 
VISIT UNITED STATES 


On a tour of the United States this 
spring the Astronomer Royal of Eng- 
land, Sir Harold Spencer Jones, will 
make visits to many observatories and 
will fulfill a number of lecture engage- 
ments. He arrives in New York on Feb- 
ruary 7th, accompanied by Lady Spencer 
Jones. During February he will visit 
Princeton and Columbia universities, 
Swarthmore College, and Vanderbilt 
University, and will spend several days 
at the McDonald Observatory in Texas 
before traveling to Pasadena, Calif., for 
a three-weeks stay. 

In March his schedule includes Lick 
Observatory and Berkeley, Calif., and 
at the end of the month he will return 
to the Middle West. Among special lec- 
tures are one at the American Academy 
of Arts and Sciences in Boston on April 
13th, the Arthur lecture in Washington 
on April 14th, and the Penrose Me- 
morial lecture at the American Philo- 
sophical Society in Philadelphia on April 
21st. The concluding lecture is at the 
University of Virginia April 28th. 





NEW YEAR CELEBRATION 


The night of December 31, 1948, to 
January 1, 1949, was clear here, but the 
street lights from 11:45 p.m. to 12:15 a.m. 
interfered with total darkness while I 
opened my Kodak shutter for the half 
hour. These star trails of the Big Dipper 
started in 1948 and ended in 1949. At mid- 
night two rockets appeared; the “shower” 
of one may be seen near the bottom of 
the picture. I celebrated midnight by 


turning my B&L 60-millimeter, 20-power 
scope on the nebula in Orion. 

TALBOT FEILD 

P. O. Box 688 

Texarkana, Ark. 
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l’-2 SOLAR SPECTRA 


The ultraviolet spectra of the sun ob- 
tained during the V-2 flights of October 
i0, 1946 (Sky and Telescope, February, 
1947, page 3), and March 7, 1947, have 
now been measured. In a report by E. 
Durand, J. J. Oberly, and R. Tousey, 
released by the Naval Research Labora- 
tory, some 200 atomic lines between 
wave lengths 2200 and 3000 angstroms 
have been identified as arising from 10 
elements, either in the neutral (I) or 
the singly ionized (II) state. These are 
iron I and II, chromium I and II, 
vanadium I and II, manganese II, 
magnesium I and II, calcium I, nickel 
I, titanium I, cobalt I and II, and silicon 
I. In these identifications the authors 
made extensive use of laboratory results 
and theoretical multiplet tables by Dr. 
Charlotte Moore Sitterly, of the Na- 
tional Bureau of Standards. 

Special attention is drawn to strong 
emissions of ionized magnesium at wave 
lengths 2803 and 2796 that had been 
predicted by Dr. Donald H. Menzel, of 
Harvard. In the previously observable 
spectra of the solar disk only the H and 
K lines of ionized calcium had shown 
emission, and they are weak in compari- 
son with the newly observed ionized 
magnesium pair. 

Noted incidentally was a strong band 
of nitric oxide at wave length 2264, pre- 
sumably arising in our atmosphere. This 
spectrum had been obtained at an alti- 
tude of 55 kilometers. An average con- 
centration of 0.01 per cent of nitric ox- 
ide in the outer atmosphere would be 
detectable. 

The complete report on the identifi- 
cation of the lines in the solar spectra 
obtained from V-2 flights will appear 
shortly in the Astrophysical Journal. 


CLYDE FISHER DIES 


On January 7, 1949, after a long ill- 
ness in Doctors Hospital, New York 
City, Dr. Clyde Fisher died at the age 
of 70. He was born May 22, 1878, near 
Sidney, Ohio. His doctor’s degree was 
in botany from Johns Hopkins Univer- 
sity, and a long career in museum and 
planetarium work made him known and 
recognized throughout the country as a 
leading educator. Honorary curator of 
the Hayden Planetarium at the time of 
his death, Dr. Fisher had served for 28 
years, until his retirement in 1941, on 
the scientific staff of the American Mu- 
seum of Natural History, for some years 
as chairman of its department of astron- 
omy and curator of the planetarium. 

In the ’20’s Dr. Fisher went to Ger- 
many to inspect the new Zeiss plan- 
etarium, and his enthusiasm for it as a 
visual aid resulted in the opening of the 
Hayden Planetarium 10 years later. In 
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1927, under the auspices of the Ameri- 
can Museum of Natural History, he 
founded the Amateur Astronomers As- 
sociation, and was its president for nine 
years. He was the second editor of The 
SKY. 

His active career embraced lecturing 
and writing in the fields of astronomy, 
botany, and zoology. In addition to par- 
ticipating in several eclipse expeditions, 
he went to Mexico in 1943 and 1944 to 
study the Paricutin volcano; in 1947 he 
became president of the Explorers Club. 


A NEW NEARBY STAR? 


J. V. B. Lourens, of the Cape Ob- 
servatory, in the October 30th issue of 
the Monthly Notes of the Astronomical 
Society of South Africa, calls attention 
to a remarkable discrepancy between the 
positions given in the Boss General Cata- 
logue for the star GC 14544 and the 
positions measured at the Cape Observa- 
tory (CPD —62° 1643). The two 
sources disagree by 17 seconds of arc. 

The Boss catalogue lists the star as 
of spectral class Fo, apparent magnitude 
8.61, position 10" 32™ 31°.766, —62° 
27’ 7.55. From two plates taken in 
1946 as part of a routine program at the 
Cape Observatory, the star was dis- 
placed in the south-preceding direction 
by about 17 seconds of arc from this 
position. Its photographic magnitude 
was 11.8, that is, nearly three magni- 
tudes fainter than would be expected for 
an Fo star of visual magnitude 8.6. 

Investigating all available records of 
the position of this star, Mr. Lourens 
has found substantial agreement for po- 
sitions between 1875 and 1910, but the 
1946 position was displaced as noted 
above. A plate taken at Pretoria showed 
a 13th-magnitude companion, which was 
verified with the 24-inch refractor of 
the Cape Observatory on October 22, 
1948. Measurements on this plate con- 
firmed the Cape position for the brighter 
star and showed that the faint star is 
in exactly the position recorded by the 
early observers for the brighter star. 

Unfortunately, no positional observa- 
tions between 1910 and 1946 were avail- 
able. Since there are many faint stars 
in the crowded Carina region of this 
object, it cannot be said definitely that 
the faint star is indeed a physical com- 
panion of the brighter one. The ob- 
served color index of three magnitudes 
and the published spectral class (Fo) 
for the bright star are not consistent. 
All available material provides no evi- 
dence of any variability of the brighter 
star exceeding half a magnitude. 

If the spectral class is correct and the 
two stars are in fact companions, their 
separation and period of revolution of 
perhaps a hundred years would imply 
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that the system is about 10 light-years 
distant. On the other hand, if the color 
index is correct and the star is a red 
dwarf, the pair may be even closer than 
three light-years and thus be our nearest 
neighbor. The small proper motion of 
o0”.019 recorded in the General Cata- 
logue, however, casts doubt upon these 
inferences. It is, consequently, very im- 
portant that both parallax observers and 
spectroscopists check up on this inter- 
esting object. 


NEW DIRECTOR AT 
FELS PLANETARIUM 


At the beginning of this year, Dr. 
I. M. Levitt was-appointed director at 
the Fels Planetarium of the Franklin 
Institute, with which he has been asso- 
ciated since 1932. Dr. Levitt is also an 
associate director of the institute’s sci- 
ence museum, in charge of the electrical 
communications section. 

As director of Fels Dr. Levitt is suc- 
cessor to Dr. Roy K. Marshall, who 
will be associated with the new More- 
head Planetarium of the University of 
North Carolina. 


MOREHEAD PLANETARIUM 


Dr. Roy K. Marshall has been ap- 
pointed director of the new Morehead 
Planetarium of the University of North 
Carolina (Sky and Telescope, June, 
1946, page 4), and professor of astron- 
omy in the university, at Chapel Hill, 
N. C. His resignation as director of 
the Fels Planetarium was effective at 
the close of 1948. Dr. Marshall will 
continue his weekly television program 
over the NBC network, and will also 
continue as science editor of the Phila- 
delphia Evening Bulletin. 

The Morehead Planetarium will be 
completed and open for demonstrations 
in the late spring of 1949. The build- 
ing is a gift of John Motley Morehead, 
New York industrialist and engineer 
with the Union Carbide and Carbon 
Corporation. Mr. Morehead, a former 
United States minister to Sweden, pur- 
chased the Zeiss projector which was 
installed in the Stockholm Planetarium 
in 1930 (Sky and Telescope, VII, 58). 
This instrument is now being erected in 
the 68-foot stainless steel dome of the 
Morehead building by the Swedish 
mechanic who dismantled the projector 
for shipment to this country. He is as- 
sisted by Anthony F. Jenzano, technician 
on leave from the Fels Planetarium. 

For the first time, a Zeiss planetarium 
is to be correlated with the curriculum 
of a university, not only in astronomy 
and related physical sciences, but in bi- 
ology, history, music, and the arts. Al- 
most 25,000 university students are 
within a radius of 50 miles of Chapel 
Hill. The planetarium program will 
also be integrated with the public school 
system of the state. 
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The Dona Ana station of the Harvard photographic meteor project. From left 
to right may be seen the power-generating unit; the observing unit, which is a 
trailer mounted on a concrete pier and containing three cameras; and two trucks 
which provide laboratory and living quarters. In the distance (looking east) 
are the Organ Mountains; below their ragged peaks in the righthand part of the 
scene is located the Soledad Canyon station, pictured on the opposite page. 





HE PRESENT HARVARD pho- 
tographic meteor program began in 
late 1936 when the first meteor was 

photographed simultaneously at the Mas- 
sachusetts stations of Harvard College 
Observatory, one camera of the pair be- 
ing equipped with a rotating shutter. 
Fletcher G. Watson and Willard P. 
Gerrish are to be credited with the de- 
tailed design’ and installation of this 
shutter, which was operated by a small 
synchronous Telechron motor. A rotat- 
ing shutter was installed on the second 
camera in 1939, and some 30 meteors had 
been doubly photographed by the end of 
1942. An example of such a meteor pair 
is shown in an accompanying illustration. 

The writer had published the orbits 
of several meteors, had developed a 
method of measuring densities in the 
upper atmosphere from the photographs, 
and was well advanced with the reduc- 
tion of some 17 more meteor pairs when 
his work was interrupted by active par- 
ticipation in the war effort. Later the 
reductions were resumed under the di- 
rection of Zdenek Kopal at the Center 
of Analysis, Massachusetts Institute of 
Technology, with the support of the 
U.S. Department of Navy, Bureau of 
Ordnance. Early in 1946, the Bureau 
of Ordnance undertook support of a 
meteor observing program to be con- 
ducted by the Harvard College Observa- 
tory, and continued the reduction pro- 
gram already started at Massachusetts 
Institute of Technology. Luigi Jacchia 














The Harvard P hotographic 
Meteor P rogram 


By Frep L. WuippLe, Harvard College Observatory 


has supervised the detailed reduction at 
the Center of Analysis of the doubly 
photographed meteor trails. 


THE SUPER-SCHMIDT CAMERA 

Early in the program, James G. Baker 
studied the design of optical systems to 
#nprove the photography of meteors be- 
yond the old limit of about magnitude 
—1 on the visual scale. He designed an 
extremely fast wide-angle lens of great 
promise, but it required unusual optical 
glasses that could be obtained nowhere 
on this planet. Dr. Baker and the 
Perkin-Elmer Corporation then proposed 
that we use a new optical system, the 
super-Schmidt, designed previously by 
Baker. ‘This revolutionary optical sys- 


The super-Schmidt camera employs two 
spherical shells which are concentric 
with the mirror. A hyperchromatic cor- 
recting plate is at the center of the sys- 
tem. The spherical focal surface is con- 
vex toward the mirror. (See back cover.) 
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tem (shown in the accompanying dia- 
gram) incorporates the symmetrical 
principle of a spherical mirror with two 
part-hemisphere correcting shells. These 
shells, concentric with the center of 
curvature of the mirror, are responsible 
for almost complete correction of spher- 
ical aberration. The corrections for re- 
maining aberrations and for achromatism 
over the remarkable range from 3800 to 
7000 angstroms are accomplished by an 
aspherical correcting plate through the 
center of curvature. The spherical focal 
surface lies just within the second shell 
and is concentric with the remainder of 
the system. The entering light ray 
passes through the outer shell, the cor- 
recting plate, and the inner shell before 
it is reflected by the mirror. It again 
passes through the inner shell on its way 
to the focal sphere. 

This super-Schmidt optical system, 
with aperture 12% inches, focal length 
eight inches, effective focal ratio 0.85, 
and field of angular diameter 52 degrees, 
is expected to increase the “meteor yield” 
by a factor of some 40 times. It is hoped 
that slow meteors of the 4th apparent 
visual magnitude may be photographed. 
The use of borosilicate crown glass, that 
passes more than 50 per cent of the light 
at wave length 3800 angstroms through 
the correcting hemispheres, will permit 
photography of the violet lines H and K 
of ionized calcium. It is unlikely that 
any prism can be conveniently arranged 
to produce meteor spectra with this op- 
tical system because of the large dimen- 
sions involved. But there is considerable 
hope that good spectra can be obtained 
by use of the mosaic replica grating sys- 
tem designed by R. W. Wood, a system 
that employs his replica gratings. 

Since the optical projection in the 
super-Schmidt system is, with the ex- 
ception of slight aberrations, truly-a con- 
centric spherical projection, the star 
images will maintain without distortion 
on the spherical film their relative con- 
figurations on the celestial sphere. A 
central projection system for copying the 
films onto a flat photographic plate will 
render this final projection accurately 
gnomonic, probably superior to the pro- 
jection of a good-quality wide-angle lens 
onto a flat plate. Since a great circle on 
the sky becomes a straight line when 
projected gnomonically, no new prob- 
lems of measurement or reduction are 
introduced by the use of the super- 
Schmidt camera. 

The Perkin-Elmer. Corporation have 
recently completed their design of the 
camera and equatorial mounting for the 
super-Schmidt telescope. An isometric 
drawing is shown on the back cover. 
They are now beginning the construction 
of two such cameras for the Naval 
Bureau of Ordnance, to be used in the 
Harvard photographic meteor program. 

A major obstruction to the actual 
manufacture of these telescopes arose 
from the difficulty of obtaining good- 
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quality optical glass blanks for the part- 
hemisphere correctors. No glass manu- 
facturing company would attempt the 
work. Fortunately, however, the Na- 
tional Bureau of Standards has agreed 
to mold the glass blanks. The work will 
be done in the optical glass department! 
under the supervision of C. H. Hahner. 
The willingness of the Bureau of Stand- 
ards to undertake this difficult task is an 
illustration of fine co-operation in sci- 
entific research among our governmental 
agencies. 

The design of the super-Schmidt me- 
teor cameras incorporates several fea- 
tures of a radical nature for astronomical 
telescopes. For example, one must take 
apart the optical system in order to 
change the film! To make this possible 
the outer hemispherical correcting shell 
and the flat correcting plate are rigidly 
connected and are precisely hinged to the 
inner shell. Thus a vacuum filmholder 
can be placed in the focal sphere. 

The photographic film for the super- 
Schmidt is very unusual, for it must be 
curved into practically a bowl shape — 
radius of curvature eight inches, and 
diameter seven inches. ‘The research 
laboratories of the Eastman Kodak Com- 
pany, however, have devised a process 
for molding flat film to this shape. The 
film, surprisingly enough, is molded after 
the emulsion has been coated. To apply 
photographic emulsion to such highly 
curved surfaces is possible but extremely 
inconvenient and expensive. 

The necessity for a rotating shutter 
also calls for an odd design. If a shutter 
were placed at the front of the optical 
system, it would become a large and un- 
wieldy “windmill,” because of the large 
aperture of the system beyond the front 


1See “The Optical Glass Industry, Past and 
Present,” Francis W. Glaze, Sky and Telescope, 
VI, 3, 3, January, 1947. 








The Soledad station is located at the base of the Organ Mountains. The center 

trailer has a plexiglas dome in its roof to permit visual observing of meteors. 

In front of this trailer is the track to support the slide-off roof of the trailer 

at the left, which houses the three cameras. Note the gasoline drums alongside 
the power unit truck at the right. 


correcting sphere. As a solution to this 
difficulty, the shaft of the rotating shut- 
ter passes through both the mirror and 
the lower shell along the optical axis, 
thus placing the surface of the shutter 
immediately in front of the photographic 
emulsion. 

Because of very short exposure times, 
perhaps of the order of 10 to 12 minutes 
even with a rotating shutter that blocks 
two thirds of the light, the time losses 
in reloading could become quite serious. 
The telescope, therefore, is designed with 
a special return mechanism that starts 
automatically at the end of each expo- 
sure. ‘This mechanism stops the rotating 
shutter and turns the telescope to hour 
angle 90° for reloading. ‘The telescope 
is then returned automatically to a pre- 
arranged hour angle for the beginning 
of the next exposure. Unfortunately, 
however, we do not have a robot to 
change the film. 





On December 13, 1947, this bright Geminid meteor was “captured” by patrol 
cameras at Harvard’s two stations, 2314 miles apart at Cambridge and Harvard, 


Mass. 


From Cambridge the meteor appeared in Lepus (south of Orion), 


whereas from Harvard it flashed over the star Beta Canis Majoris. Both 
cameras had rotating shutters, but the breaks in the trail are seen easily in 
only one picture. The breaks are spaced 1/20 second apart. 


THE Mosite Fietp StTATIons 


The plans for the meteor program in- 
volve the observation of meteors at var- 
ious latitudes in order to study the vari- 
ations in upper atmospheric density with 
latitude as well as with season. Hence 
a mobile type of station was built up 
around government surplus radar trucks 
and trailers obtained for the purpose. 
The enthusiasm and ingenuity of Harlan 
J. Smith and Richard E. McCrosky, 
with the assistance of Philip S. Carroll 
and Robert Chapman, all of the Har- 
vard staff, have been largely responsible 
for the planning and success of this field- 
station venture. . 

The removal of meteor observing 
cameras, mobile laboratories, and power- 
supply equipment from Cambridge to 
the two chosen sites in New Mexico was 
effected during the month of July, 1948. 
These stations are now in full operation 
with three pairs of cameras, all equipped 
with rotating shutters accurately con- 
trolled by tuning-fork timing mecha- 
nisms. The stations are separated by an 
airline distance of approximately 18 
miles. One of them, the Soledad sta- 
tion, is about 12 miles east of Las Cruces, 
in the higher part of the valley nestled 
against the Organ Mountains. The 
other, the Dona Ana station, is north of 
Las Cruces on the experimental range 
of the New Mexico State College of 
Agriculture and Mechanic Arts in the 
Dona Ana Mountains. The altitudes 
are approximately 5,000 feet above sea 
level, according to a survey made by the 
U.S. Army. 

The choice of the first pair of ob- 
serving sites near Las Cruces, N. M., 
resulted from a long study by Smith and 
McCrosky of the average weather con- 
ditions throughout the United States. 
The average of about 5.5 hours of clear 
sky per night in the neighborhood of 
Las Cruces is within a few per cent of 
the maximum amount of clear sky avail- 
able anywhere in North America. The 
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quality of seeing does not affect results 
with cameras of such short focal lengths. 
The location near Las Cruces would also 
permit observations of artificial meteors 
projected from rockets should further 
experiments of this type be conducted 
at the White Sands Proving Ground.? 

The first meteor observations were 
begun in early August during the Perseid 
shower, but the stations were not oper- 
ating fully until late fall. The numerous 
problems of power supply, camera ad- 
justment, and the physical difficulties of 
operating in desolate terrain were solved 
by Smith, McCrosky, and Carroll. Even 
though the small cameras there cannot 
compete with the super-Schmidts to 
come, no effort has been wasted. <A 
major purpose in setting up these sta- 
tions in 1948 rather than later has been 
to establish a smoothly operating system 
in preparation for the installation of the 
super-Schmidt cameras. 

The equipment at each station consists 
of a camera trailer, a power plant in 
truck or trailer, a mobile laboratory with 
piexiglas observing dome, darkroom, and 
emergency living quarters. As can be 
seen in the photographs here, the camera 
trailer is firmly rooted to the earth by a 
heavy concrete pier, while the trailer 
walls and roof roll away on a trestle. 

Two of the old patrol cameras, 1.5- 
inch aperture, focal length six inches, 
used for many years at Harvard Ob- 
2The fact that shaped-charge projectiles are 
truly artificial meteors was probably pointed 
out first by R. W. Wood. The failure of the 
firing mechanism in the V-2 rocket flight of 
December 16, 1946, has not been responsible 
for the delayed repetition of this artificial- 
meteor experiment. The observations made at 
that time by Joseph Gossner and the writer 
(Sky and Telescope, VI, 3, 6; VI, 4, 8; VI, 
6, 9) showed clearly that no existing photo- 
graphic camera could record the “meteoric” 
paths of the shaped-charge particles used in 
that experiment at heights above the ozone 
layer. Greatly improved shaped-charge projec- 
tiles are required before the experiment can be 
repeated profitably. 


servatory, now constitute one of the 
camera pairs. ‘The second pair, designed 
for operation with our regular 8x10-inch 
photographic plates, was constructed 
from surplus aerial camera lenses, type 
K-24 (3-inch aperture and 7%-inch 
focal length), and has been used for 
some time in the meteor observing pro- 
gram in Massachusetts. In addition, 
two K-19 camera lenses, of aperture five 
inches and focal length 13 inches, have 
been installed in newly constructed 8x10 
cameras. We find that the aerial lenses 
are more effective for meteors than the 
old Ross-Xpres lenses, but the gain is 
not proportional to the aperture. 

The rotating shutters of the old Har- 
vard lenses, worn out by long usage, 
have been replaced with new Telechron 
motors. They give 20 trail breaks per 
second. The shutters built for the K-24 
lenses were newly balanced and im- 
proved for use in New Mexico. The 
construction of rotating shutters for the 
larger K-19 cameras involved consid- 
erable study, as it was desirable to in- 
crease the shutter speed to the optimum 
limit (1,800 r.p.m.). After some search, 
we found that the steel blanks and bear- 
ings for circular steel saws could be 
made into very efficient well-balanced 
high-speed shutters with a minimum of 
vibration. ‘The use of a cable drive to 
the shutters has further reduced vibra- 
tion by removing the motor from the 
astronomical camera body. 

From experience gained in Massachu- 
setts we learned that best results are 
obtained from meteor cameras when the 
telescopes are driven on _ equatorial 
mountings. Mountings for three of the 
cameras were available at Harvard and 
have been refitted for use in New 
Mexico. ‘Two mountings on loan from 
the Naval Observatory in Washington, 
D.C., have sufficed for the other three 
cameras. The illustration shows that 
one mounting at Dona Ana carries two 
cameras. 


All mountings and shutters are driven 
by synchronous motors from 110-volt, 
single-phase alternating current. Power 
is supplied by gasoline-motor-driven gen- 
erators at each site. Since the cycle 
control of such systems is not sufficiently 
precise for our purposes (requirement: 
1/10 of one per cent), we asked for 
help from J. A. Pierce, in charge of a 
radio research group working on an 
Office of Naval Research contract at 
Harvard. These electronic experts de- 
vised a power conversion system involy- 
ing a tuning-fork control and a thyra- 
tron-tube power output that has proven 
eminently successful in the field. 

Communication between the stations 
is effected continuously by means of 
radio telephone. This link has proven 
extremely valuable, not only in synchro- 
nizing the astronomical exposures but as 
a personal security measure. The New 
Mexico rattlesnakes have already shown 
a surprising interest in astronomy (and 
astronomers!) at these isolated stations. 

Rather primitive living accommoda- 
tions at each station enable the observer 
to remain “over day” at the station with- 
out making the tiresome drive back to 
Las Cruces. Fortunately, the approach 
to the Dona Ana station north of Las 
Cruces was already provided with a 
fairly good road. At the Soledad site, 
however, just unkempt desert stretched 
for 1.2 miles from the rough rocky road 
that leads upgrade to Soledad Canyon 
itself. ‘The naval unit at the White 
Sands Proving Ground kindly came to 
the rescue with a bulldozer. At present 
this “‘road”’ is “passable.” 

McCrosky and Carroll have operated 
these stations since early August. “Two 
part-time observers spell them sufficiently 
so that the stations can operate simul- 
taneously during all good observing 
nights in the dark of the moon. Visual 
observations are made through the plexi- 
glas domes to record the times of oc- 
currence of the meteors photographed 





The cameras at the stations in New Mexico. At Dona Ana (left) two cameras are mounted on one pier; the other is in 
the shadow of the sliding roof. Note the large circular covers for the rotating shutters. At the right are the cameras of 
the Soledad station. All New Mexico photographs by Philip §. Carroll. 
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An example of a well-recorded meteor, which flashed from left to right across 
the camera field the night of April 6-7, 1948. The breaks in the trail (made by 
a rotating shutter) are nearer together at the left, when the meteor was more 
distant near the beginning of its trail. Trail breaks show the deceleration of a 
meteor only after careful measurement and reduction. Atmospheric resistance 


is relatively small at great heights. 


and of those recorded by radar (dis- 
cussed below). 

The processing of the photographic 
plates is being conducted under the 
auspices of the Department of Engi- 
neering of the New Mexico College of 
Agriculture and Mechanic Arts. In 
this connection, Professor George Gar- 
diner at the State College has been of 
great assistance to the expedition. 

The Harvard radio group mentioned 
above installed a high-power radar pulse 
transmitting system at Las Cruces. This 
system, working on a frequency of 17.3 
megacycles and equipped with a con- 
tinuously recording receiver, should add 
appreciably to the value of the photo- 
graphic and visual observations of me- 
teors made at the new Harvard stations. 


RESULTS AND PROSPECTS 


It would not do to end this account 
of the meteor program without mention- 
ing some results, goals, and hopes. The 
reductions made by Jacchia and Kopal 
have confirmed and greatly extended the 
earlier conclusions and indications con- 
cerning upper atmosphere densities and 
temperatures advanced by the writer 
from studies of a few meteor trails. The 
high-temperature zone near a height of 
60 kilometers is followed by a minimum 
in temperature just below 80 kilometers. 
The density at a mean height of about 
75 kilometers is nearly three _ times 
greater in summer than in winter; the 
variation appears to follow the average 
ground temperature rather than the 
solar insolation, local temperature varia- 
tions, or activity of storm fronts. 

Dr. Jacchia has found recently that 
the density determinations by meteors 
agree well with the V-2 rocket measures 
from heights of 50 to 65 kilometers, but 
that the meteors give progressively 
greater densities above this height. The 
maximum deviation, about a factor of 
three, is reached near 90 kilometers. To 
many of us, however, this deviation 
really measures agreement; only a few 
years ago the uncertainty was at least 
two orders of magnitude. 

The accumulation of meteor observa- 
tions is now sufficiently great to guide us 
toward more precise physical laws de- 
scribing the meteor phenomenon. Com- 


Harvard Observatory photograph. 


parison of results from meteors of vari- 
ous velocities and brightnesses in the 
same height ranges is the continuing 
basis of such progress. Hence, Jacchia 
has shown that the meteor and rocket 
measures of density cannot be recon- 
ciled without a fundamental change in 
the form of the equations, even though 
arbitrary changes are made in constants 
and in the exponent of the velocity. It 
should be noted that there is yet no way 
of studying the upper atmosphere di- 
rectly. Even in the remarkable V-2 
rocket studies the methods are indirect 
and involve several assumptions. It will 
be interesting to find out the true cause 
of the divergence in results. 

The super-Schmidt cameras should 
excel in the photography of faint endur- 
ing meteor trains. Hence more data on 
winds in the atmosphere around the 8o0- 
kilometer zone can be accumulated. 

Since meteors are by nature projec- 
tiles of extremely high speed, 10 to 50 
times the speed of ordinary projectiles, 
we can solve many ballistic problems at 
Mach numbers® from 30 to 200 in the 
realm of low air density. 

Coupled with radar observations, the 
photographic arid visual meteors tell us 
much about ionization processes in the 
E layer of the ionosphere, and so help 
to solve some of the mysteries presented 
by this intriguing layer. 

And then there are the purely astro- 
nomical results to be found. Photo- 
graphic meteors have already warned us 
against theorizing about large meteors 
from interstellar space. The super- 
Schmidts can be counted on to give us 
accurate information as to the orbital 
character of meteors well toward the 
limit of the naked eye. Among other 
things, we have learned from the 
brighter photographic meteors that 
sporadic meteors move in orbits that 
are statistically like those of periodic 
comets, with possibly a few of asteroidal 
type. 

We can hope to explain in some detail 
how comets disintegrate into meteor 





3The Mach number is the ratio of the velocity 
of the projectile to the velocity of sound. Su- 
personic refers to a Mach number greater than 
unity. 





showers and to find out how long it 
takes. Miss Frances W. Wright is now 
studying more than a thousand single 
trails of the Harvard plate collection. 
A by-product of her work will help 
answer these questions; the degree of 
randomness among the shower meteors 
of photographic brightness is becoming 
well established. A combined attack on 
meteors by visual, radar, and the super- 
Schmidt observations, should tell us 
about the evolution not only of meteors 
and comets but possibly of asteroids and 
even the solar system itself. 
Omnipresent in these projects is Har- 
low Shapley, whose interest, enthusiasm, 
and effort over a number of years have 
been fundamental to the study of me- 
teors at Harvard College Observatory. 





METEORITICAL ACTIVITIES 


Within the past year, the Institute of 
Meteoritics of the University of New 
Mexico has acquired exclusive rights to 
survey and to recover meteorites in 
various areas in and around Meteor 
Crater in Arizona. As a result of re- 
cent additional contracts, these areas 
now comprise approximately 50 square 
miles, including the area of the crater 
itself. The contracts specifically exclude 
excavations or other activities which 
might deface or permanently injure 
either the scenic or scientific value of the 
site. These restrictions are, however, 
no restraint on a vast amount of possible 
research. 

Thus the Institute of Meteoritics will 
be able more effectively to carry out one 
of the purposes for which it was founded, 
namely, “to- make available, without 
cost, to nuclear physicists, ballisticians, 
aerodynamisticians, and other investiga- 
tors engaged in research of value to the 
development of meteoritics, specimens of 
meteorites and related materials in such 
amounts as they might require for ex- 
perimenial purposes.” In order to take 
advantage of the institute’s offer, an ap- 
plication form must be furnished affirm- 
ing in effect that the applicant makes 
scientific but no commercial use of 
meteorites. 





LETTER TO THE EDITOR 
Sir: 

The conclusion of the story about “A 
Rare Astronomical Treatise” (Sky and 
Telescope, October, 1948, 301, and Decem- 
ber, 1948, 40) is not as dramatic as the 
introduction. Investigation by our univer- 
sity librarian reveals that this particular 
book was only one of about 18 editions 
of Mitchel’s popular volume, but that it 
was published under the second subtitle 
and hence misled us at first. It is also un- 
fortunate that most of these editions were 
published after the author’s death and he 
received no benefit from them. 

PAUL HERGET, director 
Cincinnati Observatory 
Cincinnati 8, Ohio 
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Amateur Astronomers 


Tue Story OF PALOMAR IN COLOR AND SOUND 


UILDING a strong, lasting interest 

in astronomy among juniors is the 
only way of promoting and expanding 
amateur astronomical activity on a long- 
term basis. One of the most unique op- 
portunities to do just that is now avail- 
able to every amateur astronomy organi- 
zation in the country. 

Probably no other single event in the 
history of astronomy has caught the pub- 
lic eye as has the construction of the 200- 
inch telescope. As amateur astronomers 
we should avail ourselves of this chance 
to bring astronomy into the foreground, 
and to promote its worth as a sparetime 
activity. The medium is provided by the 
outstanding educational film, The Story 
of Palomar. 

The National Capital Astronomers were 
fortunate in being able to enlist the aid 
of the Carnegie Institution of Washing- 
ton to obtain a copy of the film for a five- 
day period. During the week of December 
13-17, the District of Columbia school 
system was offered the film for showing 
in junior and senior high schools, of which 
nine wete immediately booked. After a 
few showings, the office of the superin- 
tendent of schools was deluged with re- 
quests, and by the end of the week the 
film had been shown in 16 schools to 
12,000 young people. Many others were 
disappointed because time did not permit 
complete circulation of the film through- 
out the school system. 

At public showings on December 16th, 
2,000 adults stormed the Commerce De- 
partment auditorium to see the film. 

The 40-minute sound and color motion 
picture is a professional production. It 
illustrates the grinding, polishing, and 
testing of the 200-inch mirror, its trans- 
portation to Palomar Mountain, and it 
shows the mirror in its mounting. Various 
nebulae are pictured as seen through small 
telescopes and as photographed with larg- 
er instruments. Hale, Porter, Millikan, 
Bowen, and Hubble are appropriately 
cited for the parts they played in vro- 
moting and constructing the Hale tele- 
scope. Models, 1/100 and 1/10 the size 
of the 200-inch telescope, illustrate the 
motions of the instrument. The film con- 
cludes with photographs of galaxies far 
out in space, points out that large tele- 
scopes always raise questions that science 
is unable to answer, and speculates that 
the Hale telescope may provide an answer 





THE AAVSO 


Committee appointments in the Ameri- 
can Association of Variable Star Ob- 
servers include D. F. Brocchi, of Seattle, 
Wash., as honorary chairman of the chart 
committee. Harold B. Webb, Lynbrook, 
N. Y., is chairman, with Roy A. Seely, 
New York, N. Y., past president of the 
AAVSO, and Richard W. Hamilton, Nor- 
walk, Conn., also on the chart committee. 
Mrs. Alexander Hamilton, of Norwalk, 
‘Conn., is chairman of the 1949 nominating 
committee, and her colleagues will be Dr. 
Martha Stahr, Cornell University, and 
Ralph N. Buckstaff, of Oshkosh, Wis. 


to the question, “Is there an end to 
space?” 

The Story of Palomar may be rented 
from the California Institute of Technol- 
ogy.* The only requirement is that the 
film be shown free of charge. 

GRACE C. SCHOLZ, chairman 
Committee on Junior Activities 
Astronomical League 





*The Public Relations Bureau of Califor- 
nia Institute of Technology states that 
the Palomar motion picture is available 
on a five-year lease basis for $335.00 per 
print. This makes the film available to 
institutions, rental libraries, and the like, 
who in turn may rent the film to others 
as they wish. For rental directly from 
Caltech the charge is $25.00 for one day 
anywhere in the United States, and $5.00 
for each additional day that the film is 
retained. The film is about 1,500 feet long. 

ED. 





THIS MONTH’S MEETINGS 


Chicago, Ill.: On Tuesday, February 
8th, at 8 o’clock in the Chicago Academy 
of Sciences, the Burnham Astronomical 
Society will see two motion pictures, of 
the 1932 eclipse and of the annular eclipse 
of 1940. The films were made and the 
lecture will be given by Alfred Herz, re- 
search engineer of the Illinois Public Serv- 
ice Co, 

Geneva, Ill.: The Fox Valley Astro- 
nomical Society, meeting on Tuesday, 
February Ist, at 8 o’clock in the Geneva 
City Hall, will hear the first of a series 
of two lectures on geology, when Clarence 
R. Smith will speak on “Mastodons and 
Other Fossils in Illinois.” 

Indianapolis, Ind.: “The Sun, Moon, 
and Planets in 1949” will be discussed by 
Russell Sullivan at the February 6th meet- 
ing of the Indiana Astronomical Society, 
2:15 p.m. at Cropsey Hall. 

Los Angeles, Calif.: The Los Angeles 
Astronomical Society, meeting February 
8th at the Griffith Observatory at 7:45 
p.m., will hear Dr. Edwin P. Hubble, of 
the Mount Wilson and Palomar Observa- 
tories, speak on the “Realm of the Neb- 
ulae.” 

Madison, Wis.: “The Solar System and 
Its Origin” will be the subject of a talk 
by Dr. U. M. Huffer, of the Washburn 
Observatory, at the February 9th meet- 
ing of the Madison Astronomical Society, 
in the observatory at 8 o’clock. 

Minneapolis, Minn.: Meetings of the 
Minneapolis Astronomy Club will be held 
on February 2nd, when Arthur Adams 
will speak on “Ocean Tides,” and on Feb- 
ruary 16th, when “Spring Skies” will be 
the subject of discussion by Wensell 
Frantzich. These meetings are at 7:30 
p.m. in the Minneapolis Public Library. 

New Haven, Conn.: Astronomical mov- 
ies will be shown at the home of Donald 
Kimball, 64 Wakefield St., Hamden, at the 
February 26th meeting of the New Haven 
Amateur Astronomical Society, at 8 p.m. 

New York, N. Y.: Dr. Alice H. Farns- 
worth, of the Mt. Holyoke College, will 
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ASTRONOMICAL LEAGUE 


Under the chairmanship of Dr. Harlow 
Shapley, the Technical Advisory Council 
of the Astronomical League has been 
working on league problems this fall and 
winter, by correspondence and at a meet- 
ing during the recent American Astro- 
nomical Society gathering in New Haven. 

As stated in the by-laws, one of the 
purposes of the league is “to provide a 
medium for correlating amateur activities 
with professional research,” and _ this 
group is currently surveying the fields of 
potential amateur astronomical endeavor, 
both in instrumentation and observation, 
in order to recommend some worthwhile 
projects and to provide guidance in them. 

Members of the TAC at present are 
Drs. James G. Baker, N. T. Bobrovnikoff, 
Dirk Brouwer, L. E. Cunningham, C, W. 
Gartlein, John S. Hall, N. U. Mayall, Paul 
W. Merrill, Walter O. Roberts, G, Van 
Biesbroeck, and C. C. Wylie. 

Current plans include the preparation 
of several articles to describe the methods 
of these new activities. Such articles, to 
be published in Sky and Telescope, can 
eventually form the basis for a manual of 
observing instructions, the need for which 
has already been recognized. Activity 
sections will be set up to be the admin- 
istrative and co-ordinating agencies within 
the league for all such observing and in- 
strumentation activities. 

Organizations interested in obtaining in- 
formation on membership in the Astro- 
nomical League may address the execu- 
tive secretary, James B. Rothschild, 209 
West 21st St., New York 11, N. Y. 





address the Amateur Astronomers Asso- 
ciation on February 2nd, at 8 p.m. in the 
American Museum of Natural History. 
Her topic is “Our Beneficent Moon,” 

The Junior Astronomy Club will meet 
on February 18th at 7:30 p.m., in the 
American Museum of Natural History. 
The speaker will be Dr. Robert I. Wolff, 
of the College of the City of New York, 
who will discuss “White Dwarfs.” 

Rochester, N. Y.: On February 8th, 
at 8:00 p.m., at the Bausch Museum on 
East Avenue, Dr. Charles H. Smiley, of 
Brown University, will speak on “Atmos- 
pheric Refraction at Low Altitudes” be- 
fore a joint meeting of the Rochester sec- 
tion, Optical Society of America, and the 
Astronomy Group of the Rochester Acad- 
emy of Science. 

San Diego, Calif.: Dr. Clifford Smith, 
of San Diego State College, will give an 
illustrated lecture on “The Palomar Ob- 
servatory and Its Origin as Planned by 
Dr. G. E. Hale,” before the San Diego 
Astronomical Society, in the Gas and 
Electric Building, February 4th at 7:30 
p.m. 7 
Stamford, Conn.: On February 18th, at 
the regular meeting, the Stamford Ama- 
teur Astronomers will observe stars at the 
Stamford Museum, rain or clear, by means 
of the museum’s Spitz planetarium pro- 
jector. 

Washington, D. C.: Dr. Edgar Bowles, 
geology professor at American University, 
will lecture to the National Capital As- 
tronomers on Saturday, February 5th, at 
8:15 p.m. in the Commerce Department 
auditorium. His subject is “Climates of 
the Geologic Past.” 
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TERMINOLOGY 


Cometary Periods and Orbits 


The period of a comet is the time re- 
quired for it to make one complete revo- 
lution around its orbit from one peri- 
helion passage to the next. Halley’s is 
the only spectacular comet with a com- 
paratively short period (see November 
Talks). Others that have received care- 
ful study have periods ranging from 3.3 
years, for Encke’s comet, on up to hun- 
dreds and even thousands of years. 

Until about 300 years ago, very little 
was known regarding the orbits of 
comets. The noted Kepler, around 1600, 
believed that comets moved through the 
planetary system in straight lines. The 
law of gravity requires that these objects 
follow paths that are closed circles or 
ellipses or the gpen curves, parabolas or 
hyperbolas. ‘Thgse on elliptical orbits 
make periodic returns to the region of 
the sun, whereas those on other curves 
would be able to pass around the sun 
only once. Recent studies indicate that 
perhaps all comet orbits are elliptical, 
although some are hard to distinguish 
from the other types when only the rel- 
atively short sections within the range 
of terrestrial observations are used in the 
calculations. 


Circle 

In general, a body traveling near the 
sun under its gravitational attraction 
may move in any of these orbits, de- 
pending upon the body’s initial velocity, 
direction of motion, and distance from 
the sun. The circle is the simplest of 
the four possible paths. It is most easily 
described as a plane curve all points on 
which are equally distant from a center. 
A line connecting the center and the cir- 
cumference is a radius. All circles have 


the same shape although they vary in 
size. 








ELLIPSE 
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An ellipse with an eccentricity of about 
0.74 that was constructed on the prin- 
ciples given here. 


Ellipse 


This is a closed oval figure. Instead 
of one center as in a circle, an ellipse 
is constructed around two points called 
the foci. It is a plane curve at all points 
of which the sum of the distances to the 
foci are equal. We thus have two radii 
of varying length but with a sum that 
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is constant. The construction of an 
ellipse is illustrated by the accompanying 
diagram. 

Consider a string with knots tied in 
it at a distance MN apart. Pass two 
pins through these knots and stick the 
pins into a heavy piece of cardboard at 
the points F and F’. Now place a pencil 
point in the loose string and draw the 
string taut so the pencil touches at P. 
Our looped string extends along FPF’. 
Move the pencil toward the right, keep- 
ing the string tense; the curve PP’ is 
soon drawn. Since the complete string 
between the knots does not change in 
length, it is evident that a + 4 = 
a + b, although @ does not equal a nor 
does b’ equal 6. Continue this drawing 
process all the way around and the 
ellipse is complete. 

Ellipses may vary in both size and 
shape. If the pins had been stuck nearer 
together than in this diagram, the curve 
would more nearly have resembled a 
circle; this limiting form of the ellipse 
would have occurred had both pins been 
placed at C. The nearer they were 
placed to M and N, the more elongated 
would the ellipse have been. If the pins 
were exactly at MZ and N —and sup- 
posing the string would not stretch — 
the process of drawing would result in 
a straight line. 

Several terms common to ellipses may 
be explained from our figure. C is the 
center. F and F’, equally distant from 
C, are the foci. .MN is the major axis 
and PR is the minor axis. .F PF’ equals 
MN. Then a equals half the major 
axis (semimajor axis). “The mean or 
average distance of a body from the sun 
in an elliptical orbit is the semimajor 
axis, usually denoted by a. When a 
comet or planet travels around the sun 
in an ellipse, the sun is at one of the foci. 
The other focus is empty. 


Eccentricity 


The term eccentricity implies that 
an orbit is off center. The shape of the 
orbit is described by its eccentricity, 
usually expressed by the letter e. In the 
diagram, FC/MC is a measure of the 
eccentricity. If F and F’ are placed at 
C, FC becomes zero and the orbit be- 
comes a circle, which therefore has an 
eccentricity of zero. Elliptical orbits 
may have eccentricities of any value be- 
tween zero and one. In the case of the 
earth e is 0.017, or FC is less than two 
per cent of MC. For Pluto’s orbit, this 
figure is 0.25, so that planet may vary 
by nearly 10 astronomical units either 
way from its average distance of nearly 
40 astronomical units from the sun. For 
the great comet of 1882, the eccentricity 
is given as 0.99993, or almost unity; 
this comet’s orbit is an extremely long 
and flattened ellipse and of great size. 


OPTICAL SOCIETY OF 
AMERICA 


The winter meeting of the Optical 
Society of America is scheduled for 
March 10th through 12th, with head- 
quarters at the Hotel Statler (formerly 
the Hotel Pennsylvania) in New York. 

A special feature of the meeting will 
be a symposium on luminescence on 
March 1oth, highlighted by two invited 
papers, followed by contributed papers, 
and an informal supper meeting for those 
actively engaged in research in this field. 

Several other invited papers will be 
given during the meeting, one on “The 
Ruling of Large Diffraction Gratings,” 
by Dr. G. R. Harrison, of Massachu- 
setts Institute of Technology. The meet- 
ing is open to non-members of the so- 
ciety, and all interested persons are in- 
vited to attend. 








Planetarium Notes 
ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill. 
Wabash 1428 


Scuepute: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 

Starr: Director, Wagner Schlesinger. Other 
lecturers: Harry S. Everett, Albert B. Shatzel. 


BUHL PLANETARIUM 


Federal and West Ohio Sis., Pittsburgh 12, Pa. 
Fairfax 4300 


Scuepute: Mondays through Saturdays, 2:15 
and 8:30 p.m.; Sundays and holidays, 2:15, 
3:15, and 8:30 p.m. 


SrarF: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 


Kunze. 
FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Locust 4-3600 


ScuebuLe: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 


SrarF: Director, I. M. Levitt. Other lecturers: 
William L. Fisher, Armand N. Spitz, Robert 
W. Neathery. 


GRIFFITH PLANETARIUM 


P. O. Box 9787, Los Feliz Station, Los Angeles 27, 
Calif., Olympia 1191 


ScHEDULE: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 


Srarr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


Scuepute: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. Wednesdays and Fridays, 11 
a.m., for school groups. 


Starr: Curator, Gordon A, Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Kenneth J. Heuer, William R. 
McDonald, Eugene L. Benedict, Frank H. 
Schleifer, Clarence V. Lee. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 8oth meeting of the American Astronomical Society 
at New Haven, Conn., in December. Complete abstracts will appear in the Astronomical Journal. 


Solar Parallax from Occultations 


N 1941, Sir Harold Spencer Jones, 
Astronomer Royal of England, pub- 

lished a determination of the distance of 
the earth from the sun. He had analyzed 
all the observations made during the 
close approach of Eros to the earth in 
the winter of ‘1930-31, and obtained a 
mean distance to the sun of 93 million 
miles with an uncertainty of about 
11,000 miles. His value of the solar 
parallax, or the angular size of the 
earth’s radius as seen from the sun, was 
8.7900 seconds of arc. Thus, the dis- 
tance was measured to about one part in 
8,000. (See Sky and Telescope, I, 1, 
page II.) 

The earth-sun distance is one of the 
most important basic data in astronomy. 
The direct measurement from observa- 
tions of the sun itself is hopelessly in- 
accurate, whereas the determination from 
Eros appears to be unsurpassed in ac- 
curacy. The Astronomer Royal’s result, 
however, differed rather more than had 
been expected from the value of the sun’s 
mean distance that is used in all astro- 
nomical calculations, 92,900,000 miles. 
An independent evaluation, even if of 
considerably lower accuracy, but made 
from totally different observations, is 
therefore of great interest. 

Such an independent method has been 
employed by Dr. Dirk Brouwer, direc- 
tor of Yale University Observatory, in 
analyzing some 5,100 observations of oc- 
cultations of stars by the moon, observed 
during the years 1932-1942. ‘hese were 
made by numerous observers all over the 
earth, and were collected at Yale for a 
study of the moon’s motion. 

The attraction of the sun on the 
earth and the moon affects the motion 
of the moon around the earth in a very 
complicated way. The principal effects 
are regular oscillations by which the 
moon’s position in the sky is advanced 
and retarded periodically. Among the 
numerous oscillations of this kind the 
parallactic inequality is that for which 
the occultation observations were ana- 
lyzed. Because of its presence in the 
moon’s motion, the moon is about 1/15 
of the moon’s diameter behind its av- 
erage motion at the time of first-quarter 
phase and a similar amount ahead at the 
time of last-quatter phase. At both new 
moon and full moon the moon’s position 
among the stars is not affected by this 
particular oscillation, Its amplitude is in- 
versely proportional to the mean distance 
of the sun from the earth. Hence, if the 
amplitude of the parallactic inequality 
can be found from observations, the sun’s 
distance from the earth can-be obtained. 


This method of measuring the length 
of the astronomical unit, yardstick of 
the solar system, has been used in the 
past, but the material employed by Dr. 
Brouwer was richer, and the analysis 
more detailed than in previous work of 
this kind. Dr. Brouwer’s result is a 
solar parallax of 8.794 seconds, corre- 
sponding to a mean distance of 92,960,- 
000 miles, with an uncertainty of 35,000 
miles. ‘This uncertainty is about three 
times as great as in the Eros determina- 
tion, but the two results are in accept- 
able agreement with each other. 

The observations were grouped ac- 
cording to 20 zones of latitude on the 
moon. In each zone the time of an oc- 
cultation is affected differently by the 
irregularities of the moon’s edge and the 
average elevation of the moon’s surface. 
The south polar area of the moon is 
particularly rough — occultation obser- 
vations of stars blotted out by the north- 
ern half of the moon are on the average 
worth twice as much as of stars hidden 
by the southern half of the moon. 

It is possible to allow in the calcula- 
tion of individual observations for the 
effects of the moon’s topography. This 
was not done in the present analysis be- 
cause the data available were not quite 
suitable for the purpose. To introduce 
this refinement in a much better way 
than can be done at present will require 
the completion of a study of numerous 
photographs of the moon now in prog- 
ress at the U. S. Naval Observatory by 
C. B. Watts. With this refinement, it 
would still be necessary to use approxi- 
mately 25,000 occultation observations 


Members and guests of the American Astronomical Society its 
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in order to determine a solar parallax 
with accuracy equal to that of the most 
recent Eros measurement. 


A Heavy Eclipsing System 
T THE SUGGESTION of astron- 


omers at Dominion Astrophysical 
Observatory, Dr. Sergei Gaposchkin, of 
Harvard College Observatory, has in- 
vestigated the star HD 193611. It was 
known to be a spectroscopic binary with 
large radial velocities of both compo- 
nents, suggesting the possibility of an 
eclipse, as in the case of Dr. Pearce’s 
massive system described below. 

Dr. Gaposchkin was unable to con- 
firm from Harvard plates a first pro- 
posed period of 1.181 days, but a reli- 
able and unambiguous light curve of the 
Algol type has been obtained after Dr. 
R. M. Petrie, of Victoria, proposed an- 
other period of 2.8815 days. From the 
spectroscopic and photometric elements 
it appears that the system consists of two 
spherical or nearly spherical compo- 
nents which are identical in their physi- 
cal characteristics. ‘The eclipses were 
found to be partial, the system having 
an inclination of 82 degrees. The stars’ 
radii and masses are each 14 times the 
sun’s, and the distance between their 
centers is 36 million kilometers. They 
are blue stars of spectral type B. 


A Massive Double Star 
IX THE EARLY 1930's, Dr. R. J. 


Trumpler, of Lick Observatory, 


found certain stars in the sky which 
showed an abnormal red shift in 


the 


























lines of their spectra. These were all 
very hot stars of class O, and it was pro- 
posed that the red shifts were caused by 
an Einstein shift — the effect of gravity 
retarding the escape of light from the 
surfaces of very dense stars. Such an ef- 
tect has long been confirmed for the 
companion of Sirius, but it is a white 
dwarf star, whereas the so-called Trump- 
ler stars are all giants in luminosity and 
not expected to be of such high density. 
But the determination of their masses 
by other means than the proposed Ein- 
stein shift has only recently been tried. 

















oes oo o25 O50) «(OTS +00 2s 0 7s 200 2:25 DAYS 


RADIAL VELOCITY CURVES OF H.0 215835 — INDIVIDUAL OBSERVATIONS 


The radial velocity curves of the mas- 

sive binary found at the Dominion As- 

trophysical Observatory. The dotted 

circles represent Trumpler’s early ob- 
servations. 


At the Dominion Astrophysical Ob- 
servatory, Dr. J. A. Pearce has made a 
detailed spectroscopic analysis of HD 
215835, a 9th-magnitude star in the 
galactic cluster NGC 7380, in the con- 
stellation of Cepheus. Thirty-six single- 
prism spectra having a dispersion of 51 
angstroms per millimeter at the hydro- 
gen-gamma line were secured between 
January 8th and October 19th of 1948. 
In the second plate taken in January, 
Dr. Pearce found double lines, indicat- 
ing that the star is really double, each 
component contributing a set of spectral 
lines. He points out that Dr. Trumpler 


Ly 


has also independently discovered the 
duplicity of this star. 

As a spectroscopic binary, therefore, 
the period of revolution, 2.111 days, the 
eccentricity, 0.127, and other character- 
istics of the double-star orbit have been 
derived. From the strong interstellar 
lines, Dr. Pearce estimates the distance 
of the star as 2,100 parsecs, or about 
6,800 light-years. This agrees as well 
as can be expected with Dr. Trumpler’s 
adopted value of 1,840 parsecs for the 
cluster NGC 7380. 

The components of HD 215835 have 
the earliest spectral types of all spectro- 
graphic binaries. ‘They are normal ab- 
sorption-type O5 stars, one 0.3 magni- 
tude brighter than the other. From their 
distance and their apparent magnitudes, 
Dr. Pearce finds their absolute magni- 
tudes to be — 4.2 and — 3.9, respectively. 
Applying these magnitudes to the normal 
mass-luminosity relation, the masses of 
the stars come out 33.8 and 28.2 times 
the sun’s mass, respectively. Applicaton 
of this result to the spectrographic orbit 
indicates the orbital inclination to the 
sky plane to be 62 degrees, and as 
the stars are very near together in pro- 
portion to their sizes, Dr. Pearce pre- 
dicts that they should partially eclipse 
each other, the change in light at maxi- 
mum obscuration amounting to 10 per 
cent of the total light of the system. 

Here, then, is a star which has a com- 
bined mass of about 62 suns, making it 
the third most massive system known. 
Each star’s surface temperature is about 
36,000° absolute. One has a diameter 
of 9.7 suns, or 8,380,000 miles; the 
other is somewhat smaller. Their densi- 
ties are about 4/100 that of the sun. 
But as their separation is only 27.4 solar 
radii, the stars’ surfaces average only 
about four million miles apart. Photo- 
electric observations are being made at 
Lick Observatory to determine the ex- 
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The dimensions of the new system. Dia- 
grams from the Dominion Astrophysi- 
cal Observatory. 


tent of the system’s predicted eclipses. 

The estimated maximum mass of 62 
suns is large, but normal for stars of 
this type. For the system as a whole, 
Dr. Pearce finds a motion of approach 
to the earth of 35.4 kilometers per sec- 
ond, which is 4.6 kilometers more posi- 
tive (less than) Trumpler’s provisional 
value. The present work does not sup- 
port the relativity red-shift hypothesis 
for this star. 


PATRONS OF THE 448 

During the New Haven meeting, the 
council of the American Astronomical 
Society announced the election as honor- 
ary patrons of Dr. George R. Agassiz, 
Dedham, Mass., and Judge E. O. Hul- 
bert, Detroit, Mich. Dr. Agassiz is a 
member of the visiting committee of 
Harvard College Observatory, and do- 
nor of a fellowship in astronomy there. 
Judge Hulbert is an amateur astronomer 
of 50 years standing and a founder of 


the McMath-Hulbert Observatory. 


ciety its 80th meeting, Yalé-"University, New Haven, Conn., December 28-31, 1948. Photo by Samuel Kravitt. 
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%” SCALE DISPLAY MODEL 





Complete construction kit contains all mate- 
rials, blueprint, instructions, paint, cement. 
$2.50 postpaid 
Ss. E. HUBBARD — 1463 N. LEAVITT ST. 
DEPT. B CHICAGO 22, ILL. 
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Cosmic Rays... +. « « S@e 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


ee ae ee 
The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 

400-Year Calendar ... . 10¢ 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 8c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 
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BOOKS AND THE SKY 


ASTRONOMY 


William Lee Kennon. Ginn and Company, 
Boston, 1948. 737 pages. $5.50. 


HIS LARGE BOOK of 705 pages of 

text and 32 extra pages in the appendix 
and index, with star maps on loose sheets, 
differs in other respects than size from the 
current textbooks on astronomy. The au- 
thor has included much material the teach- 
er would present in class or assign for 
library reading, if sufficient copies of the 
references were available. The summaries 
at the end of chapters should prove very 
useful to the student. 

Each instructor must evaluate the av- 
erage ability and educational background 
of his class in selecting a textbook. The 
author’s mathematical treatment in places 
may prove a stumbling block to those who 
are poorly prepared in high school mathe- 
matics, and on the other hand prove a 
steppingstone to the better-prepared seri- 
ous students who are seeking education 
rather than entertainment. Some sections 
are very enjoyable reading or entertain- 
ment in the best sense of the word. The 
book is not suited for a one-semester 
course, nor for average students whose 
major interests lie in the humanities or 
social sciences. 

Many numerical examples are included, 
carried out in great detail. Those dealing 
with the determination of mass are the 
most instructive to the student. One 
would expect a more modern method of 
obtaining the position of an observer from 
altitude observations than the haversine 
formulae. No mention is made of the need 
of a Mercator chart for plotting lines of 
position. 

The treatment of trigonometric paral- 
laxes is very inadequate. Reference is 
made several times to the work of Bessel, 
Henderson, and Struve, but one looks in 
vain for mention of Schlesinger and his 
development of the photographic method 
or the observations which have con- 
tributed thousands of determinations of 
the distances of stars. The author might 
well have shortened the discussion of 
planetary motions and eclipses to gain a 
few pages for this basic problem. 

Other problems, and instruments devel- 
oped during the past two decades which 
are playing important roles in present-day 
astronomy, have received insufficient at- 
tention. 

The text is profusely illustrated with 
drawings and photographs. Some of the 





THE INDEX TO VOLUME VII 


of Sky and Telescope is available. 
Order it now for early delivery. Pre- 
vious volumes are also fully indexed, 
and all indexes are 35 cents each post- 
paid. Send 35 cents in stamps or coin 
or include with your renewal check or 
money order. 
BOUND VOLUMES, at $6.50 each 
postpaid, are available for Volumes II, 
IV, V, and VI. Volume VII (Novem- 
ber, 1947, to October, 1948) in bound 
form will be ready soon. 


SKY PUBLISHING CORPORATION 


drawings could be eliminated and most of 
them reduced to half scale without disad- 
vantage. Some of the photographs, par- 
ticularly of spectra, are not of best-quality 
reproduction. 

There are numerous misprints and er- 
rors, both in text and drawings, which 
the instructor will need to check before 
making assignments. 

JOHN H. PITMAN 
Sproul Observatory 





THE STARS ARE YOURS 


James Sayre Pickering. The Macmillan 
Company, New York, 1948. 264 pages. 
$3.95. 


HE MAIN FEATURE of this book 

is a series of 24 star charts, which, 
with the accompanying descriptive matter, 
take up about one half of the total num- 
ber of pages. Stars down to about the 
5th magnitude and to a declination of 30° 
south have been included. The appendix 
contains a brief description of the south- 











Lunar Catastrophic History 
By J. E. SPURR 


244 pages 1 plate 46 text figures 
Price $5.00 


The Rumford Press 
Concord, N. H. 























Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their Age 
classes. Centered on the nort le, 
the map extends to 45° south decli- 
nation, and is 25% inches in diam- 
eter. The geometrical constellation 
atterns are shown in fine solid 
ines, and constellation boundaries 
are indicated by dotted lines. The 
star name or number, Greek letter, 
and visual magnitude to hundredths 
are given for each star. Mappa 
Coelestis Nova is decorative, and 
provides in an unusual form a mine 
of information for the stargazer. 


$3.50 postpaid 


Moon Sets 


Eighteen full-sized photon, nine of 
the first-quarter and nine makin 
the last-quariter moon, from Lic 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 
$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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ern stars. Inside the back cover is a 
chart of the heavens from the south celes- 
tial pole to the equator, and inside the 
front cover is a similar chart of the north- 
ern hemisphere. 

Each of the 24 charts has a different 
hour line of right ascension running verti- 
cally through the middle of it, but con- 
tains no other co-ordinates. The width 
of each chart is a little over four hours 
at the equator and much more than that 
near the pole, so that there is a great 
amount of overlapping from one chart to 
the next. The Greek letters of the stars 
are marked on the charts, while the names 
of the brighter stars are given in the text. 
Bound together are 23 very good repro- 
ductions of photographs of astronomical 
objects, accompanied by extensive legends. 

Since so much of the book is devoted to 
a study of the constellations, the descrip- 
tion of the sun, planets, comets, meteors, 
stars, galaxy, and nebulae must necessarily 
be very sketchy. For example, the section 
on nebulae, including galaxies, contains 
only 1% pages. Unfortunately, a surpris- 
ing number of errors have crept into the 
cext. No attempt will be made to list them 
all, but a few will be mentioned, with the 
page number preceding each. 

6. “The sunspot cycle . is being 
linked to cycles of growth in earthly vege- 
tation, rainfall and a thousand and one 
other phenomena which affect our own 
personal existence very closely.” The 
only relationships which may be consid- 
ered as well established are those involv- 
ing terrestrial magnetism, radio disturb- 
ances, and aurorae. It also appears that 
the mean temperature of the air at the 
earth’s surface is slightly lower when the 
sunspots are most numerous. 

6. “Every 16 square feet of the Earth’s 
surface receives 1 horsepower of energy 
from the Sun.” This should be six square 
feet. 

13. “Since its polar axis is almost 
straight up and down in relation to the 
plane of its orbit and since its orbit is 
much more nearly circular than is the 


Earth’s, Venus does not have any sea- 
sons.” The inclination of the axis of 


Venus is not known. 

24. “During the 100 years following 
Piazzi’s discovery, only four more [aster- 
oids] were seen.” More than 300 asteroids 
were found before 1890. 

26. “Thus, it [Jupiter] receives only 
about one quarter of the light and heat 
from the Sun that the Earth does.” The 
fraction is only 1/27, per unit of surface. 

47. “In our position, we are being car- 
ried along at the rate of about 175 miles 
per second, and the outer edge of the 
galaxy is moving at a speed beyond our 
comprehension.” This implies that the 
outer edge is moving faster than we are. 
Actually it is moving more slowly. 

62. “The shorter the period of a vari- 
able of this type, the greater is its actual 
brilliance.” This statement of the period- 
luminosity relationship of Cepheid vari- 
ables can be made correct by changing 
the word “shorter” to “longer.” 

86. “Tycho’s Star remained visible for 
almost 200 years.” This, of course, should 
be only 1% years. 

91. “The time taken for a complete cy- 
cle— maximum to maximum — is about 


liance again.” The average period of Mira 
is 11 months, of which about seven are 
spent in waning and about four in return- 
ing to full brilliance again. 

129. “Canopus, never to be seen from 
the northern hemisphere ... .” Canopus 
is easily visible from Los Angeles. 

146. “Like Alpha in Crater, Corvus’ 
principal star has deteriorated until it is 
no longer the actual leader of the con- 
stellation. It is Alpha Corvi.” Just be- 
cause the Alpha star is not the brightest 
one in the constellation is no proof that 
the star has decreased in brightness. 

152. “Because Virgo lies on the ecliptic 

. it contains several navigational stars.” 
It contains only one such star, Spica, 
which is used by navigators because it is 
bright and not because it happens to be 
near the ecliptic. 

164. “This is a difference of 6.5 magni- 
tudes. We already know that a difference 
of 6 magnitudes means a difference of 100 
times in brilliance. Another half magni- 
tude makes the increase in light... 125 
times the normal condition.” A difference 
of six magnitudes means a difference of 
250 times in brilliance. Another half mag- 
nitude makes the increase in light 1.6 x 
250 or 400 times. 

173. “70 Ophiuchi. This star is not 
crowding us, since its distance has been 
estimated at about 20,000 light-years.” The 
distance of this star is only 17 light-years. 


244. “Alpha and Epsilon Carinae, to- * 


gether with Delta and Gamma Velae, form 
a cross which is often mistaken for the 
true Southern Cross.” Alpha Carinae 
(Canopus) and Gamma Velae do not form 
part of this so-called False Cross, which 
is made up of Epsilon and Iota Carinae 
and Delta and Kappa Velae. 
Cc. H. CLEMINSHAW 
Griffith Observatory 





NEW BOOKS RECEIVED 


How To FIND THE Stars AND PLANETS, Uni- 
versity of Cincinnati Observatory, Cincinnati 
8, Ohio; undated. Unpaged, paper covered. 
25 cents, in coin or stamps. 

Along with elementary descriptive matter 
for the beginner in the study of stars and con- 
stellations, this 9-by-12-inch booklet provides 
first a set of three charts of mythological fig- 
ures. Then six charts for Northern Hemisphere 
observers, each covering roughly two months 
of the year, give the conventional geometrical 
patterns connecting the brighter stars of the 
constellations. The last page describes how 
planets may be distinguished from stars. 








ASTRONOMY CHARTS 

The set of 25 charts, 84% x 11, punched 
for looseleaf folders postpaid $2.75. 
Single Wall Charts 27 x 35 inches, each $2.75. 
Chart titles appear in earlier issues of this 
magazine. Special discounts on quantity erders. 

A NEW SERVICE COMING 
35-mm, slides of the above charts, and slides 
of sky pictures, will be ready soon. Drop 

us a card requesting immediate notice. 


ASTRONOMY CHARTED 


4 Mason Street, Worcester 2, Mass. 




















y~— Celestial and Terrestrial —~™ 
TRANSPARENT GLOBES ‘ 


Made of durable, crystal-clear Plexiglas, 


— 


tected. Smooth exterior surface is mark- 


able, washable. 


with all printing imside, permanently pro- 
) These light, easy-to-handle 


transparent globes make others obsolete. 


) The celestial Farquhar Transparent Globe is 
a miniature planetarium — take it outdoors f 
at night to illuminate with a flashlight. The 
sun pointer inside the globe may be set 
along the ecliptic to any date of the year. f 
Hour and declination circles are shown. i 


} Celestial globe: 6”, $7.50 ...... 12”, $27.50 
( With sun pointer and base, postpaid 
, 


Terrestrial globe: 6”, $7.50 .... 14”, $35.00 f 
In four colors, with base, postpaid 
' Larger sizes and custom-built models available 


) Farquhar Transparent Globes | 


Philadelphia 4, Pa. 





i 


3727 Spruce St. 














Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 84 x 11%. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 


85e each — send 5c postage please 
Sold at all planetariums: 


Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 

Buhl, Federal and West 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9787,°Los Feliz 
Station, Los Angeles 27, Calif. 

Hayden, Planetarium Book Corner, 
New York 24, N. Y. 


Ohio, 

















Interstellar Matter 


The papers presented at the December, 1946, 
meeting of the American Astronomical Society, 
in celebration of the centennial of Harvard 
College Observatory, have been collected in one 
volume. There are 24 papers under the four 
symposium titles, illustrated with plates and 
diagrams, presenting up-to-date evaluations of 
some of the most rapidly expanding p 

of astronomy and related sciences. The first 
Henry Norris Russell lecture, given by Dr. 
Russell himself, surveys the present status of 
research on eclipsing binaries, PThe meteorology 
and astrophysics of the earth’s gaseous enve- 


Centennial Symposia 


Electronic and Computational Devices 
Eclipsing Binaries 
The Gaseous Envelope of the Earth 





lope are treated in the concluding section of 
the book. 

The authors are James G. Baber, Bart J. Bok, 
J. H. Dellinger, W. J. Eckert, Leo Goldberg. 
Jesse L. Greenstein, B. Haurwitz, Zdenek 
Kopal, Gerald E. Kron, Donald H. Menzel, 
R. M. Petrie, Walter Orr Roberts, Hen Nor- 
ris Russe, Carl Schalen, Harlow Shapley, 
Lyman Spitzer, Jr., Joel Stebbins, Harlan T. 
Stetson, Struve, H. C. van de Hulst, Fred 
L. Whipple, A. E. Whitford, H. C. Willett. 


Price $5.00, postpaid 





Order your copy of CENTENNIAL SYMPOSIA by sending a check or money order to the 
HARVARD COLLEGE OBSERVATORY, 60 Garden St., Cambridge 38, Mass. 


9 months, and 8 of these are spent in 
waning and one in returning to full bril- 
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MAKE THIS 


ASTRONOMICAL TELESCOPE 
FOR AS LITTLE AS $6.00 


See the mountains of the moon, Saturn’s rings, 
Jupiter’s moons, nebulae, clusters, the compan- 
jon of Polaris, and other heavenly wonders! 
WITH ALL THE gt hd 
AND TEDIOUS WORK ELIMI- 
NATED you can make a —— 
size, high-powered, reflecting tele- 
scope for little money. Two years 
of intensive research gave us the 
secret of Machine Processing a re- 
flector to a perfection equaling or 
better than the average hand- 
finished mirror of this size. This 
reflector is absolutely optically 
centered. The surface is accurate 
to better than wave length of 
light as indica by test against 
a master plate, aluminized with 
hard aluminum coating of high re- 
flectivity and long life, guaranteed 
against peeling or blistering for 
one year. Glass is annealed, strain free. 
Built in four hours as described in a recent na- 
tional scientific magazine. Reprint free with 
each kit. Reprint alone 10c. 
8” REFLECTOR, PLUS A “FLAT” AND 38 
EYEPIECE LENSES ALL READY FOR YOU 
TO ASSEMBLE INTO AN ACHROMATIC 
(COLOR FREE) DISTORTIONLESS IN- 
STRUMENT — COST $6.00. 
This easily built telescope guarantees success 
for the beginner. It gives contrasting, sharp, 
clear images without rainbow effects or fuzz. 


Material for tube and other parts can be found 
around home or purchased for a few cents. 





3” Reflector Kit — 39” F. L. .......... $ 6.00 
4” Reflector Kit — 56” F. L. .......... 10.00 
5” Reflector Kit — 67” F. L. .......... 15.00 


RONCHI GRATINGS 


These gratings are ruled 100 lines per inch 
on 2%” x 2%4” film. 1” x 1” ruled area. Black 
and white, sharply defined. Two rulings may be 
used for excellent demonstration of interfer- 
ence phenomena. $1.00 per sheet—2 for $1.50 


Cemented Triplet 


1” E.F.L. cemented trip- 
let (solid) type, highest 
light t:ansmission 
through minimum glass 
thickness. Medium wide 
fiela, sharp to the very 
edge. Excellent c. lor cor- 
rection. Mounted in non- : 
reflecting cap of fall- et 

away type. O. D. 1% 4”. Each $7.50 


Achromatic Kellner 


French formula using 2 doublets. %’ E.F.L. 
(15x) medium wide field, sharp to tre very 
edge; excellent color correction. Mounte: in 
aluminum barrel, black a» Jdized inside ad 
out. Non-reflecting cap of fall-away tyr 
14” O.D. Each $7.50 














3-Element Achromatic Eyepiece 


Six lenses! Finest eyepiece ever made any- 
where. Our greatest buy to date. Made of 
8 separate achromatic elements (illustrated). 
All outside surfaces fluoride coated. In focus- 
ing mount, 1-13/16” (43 mm.) clear aperture, 
flat field to edges. Focal length 144” (32 mm.) 
(8x). 69° angle. Outside diameter of mount 
2%” (54 mm.). Each $15.00 plus postage. 
The above with bushing to fit standard 14” 
eyepiece tubes, $18.00 


Include Postage - Remit with Order 
Send 50c for Up-to-the-minute Catalog 


HARRY ROSS 
TELESCOPES - MICROSCOPES 
Scientific and Laboratory Apparatus 

74 West Broadway, New York 7, N. Y. 




















GLEANINGS FOR ATM’s 


A SOLAR CAMERA AND A SPRINGFIELD TELESCOPE 


ANY AMATEURS have spent a 
great deal of time at the indoor 
sport of telescope making. However, hav- 
ing once gotten all the mechanical pieces 
together, they fail to use their instruments 
much because of the fact that they must 
withstand the rigors of observing in the 
chill of the night. Soon their enthusiasm 
dwindles entirely, and telescopes are left 
to gather dust in attic or garage. 
Therefore, for those persons so afflicted, 
may I suggest making observations of 
the sun? This work must be carried on 


A reflecting solar camera 
designed by Mr. Parmen- 
ter that gives an average 
size of the sun of 0.7 of an 
inch in diameter. The shut- 
ter should be adjustable for 
exposures between 1/500 
and 1/5,000 of a second. If 
a slower shutter is used, 
leave the mirror unsilvered 
and reduce the light by 


by holding it securely. These legs should 
be sufficiently long and with enough clear- 
ance between the rods to permit the tube 
to be raised to a nearly zenith position, 















placing neutral density fil- 
ters in front of the tube 
opening. 


when the weather is favorable, so the 
observer need have no fear of being un- 
comfortable. It is a simple matter to 
make excellent photographs of our near- 
est star, and one type of solar camera is 
that described here, made by the writer 
some years ago. It gives amazing results, 
considering the low cost for general ma- 
terials. It has many uses other than for 
solar work, as will be explained later. 

The accompanying diagram is very 
nearly self explanatory. At (1) a block 
of concrete is set into the ground, with 
a pipe 1%” in diameter (2) protruding. 
The upper end of this pipe is threaded 
and a standard floor flange (3) is screwed 
on. A small, circular piece of wood is 
then fastened to the flange with screws, 
through the holes provided, to support 
a large hinge (4). 

The long tube (5) is of 34” wood, 10” in 
width. The edges are staggered all the 
way around so the box comes out square; 
for strength both nails and screws are 
used. The length of the tube is exactly 
7’, and the lower end is closed with a 
piece set inside and securely fastened. The 
upper end is also closed with a piece set 
inside, but this has a 4” circular hole cut 
near the top. A door (11) is let into the 
top side of the tube and mounted on 
hinges, with a suitable knob. Another door 
(not shown) may be put in the lower end 
to facilitate gaining access to the mirror. 
The whole tube is lined with black felt, 
run through in four strips, and held in 
place by four wooden strips made fast in 
the corners. 

The tube is mounted upon the hinge 
and its upper end supported by two long 
2x4 legs (6) with a brace piece (7) 
run actoss them. Two holes at (8) are 
then bored, and two rods run through, 
with washers and wing nuts screwed on 
their ends, so the legs may be made to 
pinch against the sides of the tube, there- 


” 
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or to the greatest solar height for the 
observer's latitude. An 18” long piece of 
4” tubing, felted inside, may be fastened 
in the hole at the upper end of the tube 
to serve as a light shield, preventing ex- 














New Low Prices on PYREX 
Reflecting Telescope Kits 





90° PRISM of suitable size and two 
setting circles with every PYREX KIT. 


The most complete kits on the market. 
_In addition to the usual supply of abra- 
sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save hours of work. 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


es: 2) oS. re $ 6.75 
D> cinemas = 16.75 
aren Pere GE -astesmen 65.00 


4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 


6° 2346" GL 56a: T°... 2 626 
BS lr cas 7.25 93%” x 1%” 12.50 
Postage Paid to 1st and 2nd postal zones from 


N. Y. Add 5% 8rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 









































Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
_ _. _. Price $62.00 

Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 




















16 power NK1 spyglass from the U. S. 
Navy Bureau of Ships with a beautiful 67- 
mm objective of 2144” F.L. and focusing 
eyepiece. Made of light brass; black fin- 
ished vinylite, lacquered string ‘and crinkle 
paint, fitted in a very fine oak case. The 
navy used them for spotting small lights at 
sea so you can imagine how fine this tele- 
scope really is. 


$ 35.95 postpaid oe 
A. Cottone & Co. 


336 Canal St., New York 13, N. Y. 








-——~ EVERYTHING FOR THE AMATEUR 


TELESCOPE MAKER 
KITS 6”—$5.50 up; Pyrex, 6” .... $7.50 up. 
Other sizes in proportion. 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish. 


Will not Peel or Blister. Low Prices. 
Mirrors Prisms Send for 
Tested Eyepieces Free 
Free Accessories Catalog 


MONEY BACK GUARANTEE 


Precision Optical Supply Co. 





—~—~ 1001 E. 163rd St., New York 59, N. Y..! 














EYEPIECE 


AND 


OBJECTIVE 
BARGAINS 


Send for Free List 
F. W. BALLANTYNE 


P. O. Box 382 


Point Pleasant New York 




















RAMSDEN EYEPIECES 
$4.20 each 
Professional Make — Excellent Optics 


Brass mounts, 1%” dia., easily cleaned, 
1”, %”, %” equivalent focal lengths 


All guaranteed 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 
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traneous light from entering. This is 
indicated at (12) in the diagram. 

Now for the optical arrangement: The 
mirror (9) is a 4” pyrex, spherical, hav- 
ing a focal length of 80”, or f/20. It is 
adjusted to throw its image to one side 
(Herschelian style) into a little metal 
camera, ‘he roll-film back from a No. 127 
folding Kodak, with a hole a trifle larger 
than the image size. Upon this front 
plate is mounted an electrically tripped 
shutter, such as is described by Dr. C. G. 
Abbot in his book, The Sun. 

The shutter is operated from a set of 
batteries, with a line-cord switch (13) in 
the position shown in the diagram. The 
filmholder is at (10), and a hole in the end 
of the box directly in back of the little 
red film window permits one to see the 
numbers as they are rolled forward for 
each exposure. 

Accurate focusing is essential, and both 
mirror and filmholder should be provided 
with suitable adjustments for final focus- 
ing. The camera box must be light-tight. 
A slow film is best, but the shutter slit 
width must be set by trial and error until 
the correct exposure time is found. 

In practice, first cover the front of the 
light tube (12) with its cap, and throw a 
black opaque cape over the door at (11). 
The shutter is set, the film wound to posi- 
tion for an exposure, then, with the cap 
removed, the whole camera is swung 
around and its legs adjusted until the 
image of the sun is on the shutter plate. 
This may be seen through the door, and 
the adjustment is continued until the sun’s 
image trails exactly across the wanted 
spot in the shutter. Then the image is set 
ahead —leading the camera—and it is 
watched through the door until the sun is 
just at the right spot. The switch is then 
pressed to trip the shutter. 

Practice runs will give correct exposure 
times, but the operator must learn to han- 
dle his camera under varying conditions 
of the sky. Usually the sun is steady in 
the morning, or at high altitudes during 
the day. 

Lunar pictures also may be taken sim- 
ply by leaving the electrical shutter open 
and using one’s hand before the light tube 
to obtain a longer exposure. Faster film 
is desirable, as the moon may shift enough 
to cause blur if the exposure be too long. 
Generally, for a bright moon, taking the 
hand away and replacing it as quickly as 
possible is about right for the average 
faster-type film. Eclipses of the moon may 
be photographed in this manner too. 

The camera may also be made into a 
visual instrument by simply shifting the 
whole to a position where the image falls 
on another portion of the front enclosure. 
In a special opening there a rack-and- 
pinion focus may be used to carry an eye- 
piece and suitable filters into position for 
solar observations. The long focal length 
gives unusual opportunity for planetary 
work with relatively low-power eyepieces, 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comments, contributions, and ques- 
tions from its readers. 
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| Stock #1084-Y.. 


| F.L. 91.44 mm. (just right for 35 


| 
| 
| 
| 
| 


| 60 mm. Length of mount 64 mm. 





WAR SURPLUS BARGAINS 
Government’s 7 X 50 Binoculars 


Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save More Than % Regular Cost! 
METAL PARTS—Set 
includes all Metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Sturdy Binoc- 
ular Carrying Case is 
optional with each 
set of Metal Parts. 


Stock #842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 
OPTICS-Set includes all Lenses and Prisms needed 
for assembling 7 X 50 Binoculars. These are in ex- 
cellent condition — perfect or near-perfect — and 
have new low reflection coating. 
Stock 75102-Y $25.00 Postpaid 
REMEMBER: These are fine quality, standard 
American-made parts (not Japa- 
nese, French or German). 


NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


ARMY’S 6 X 30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars (Waterproof Model). 
Everything you need—ready for assembly. When 
finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
ished. No machining required. Complete assembly 
instructions included. 

euresedatmcedaotae $40.00 Postpaid 


Stock 7#830-Y 
plus $8.00 tax—Total—$48.00 


ASTROGRAPH FILM—Consists of 7 spools of 
film with a range from 45° south latitude te 6844" 
north latitude. 

Stock #77-Y $16.50 Postpaid 
Army Air Force ASTRO COMPASS (Not a mag- 
netic compass). Used as a means of indicating 
heading of aircraft from position of stars. Ex- 
cellent for amateur astronomers. Govt. cost about 
$100. Used but in good condition. 

Stock #944-Y $8.00 Postpaid 
MOUNTED ANASTIGMAT LENSES — Use for 
Projectors, Enlargers, Copying Cameras. Complete 
with Shutter and Diaphragm. Value about $20. An 
excellent buy. WE WILL INCLUDE FREE IL- 
LUSTRATED BOOKLET on HOW TO MAKE 
YOUR OWN ENLARGER. 





COO eee eee eee 


| Stock 78004-Y Speed f/7.7, focal length approx. 


127 mm. Suitable for pictures, negatives, posi- 
tives up to 3144” x 414” $7.50 Postpaid 
| Stock #8006-Y Speed of f/7.7,,focal length approx: 
100 mm. Suitable for pictures, ete. up to 
2144” x 314” $8.50 Postpaid 
CONDENSING LENSES—Seconds, but suitable 
for Enlargers and Spotlights. 
| Stock #1061-Y. .614” dia., 9” F.L...$2.50 Postpaid 
Stock #1080-Y....5” dia., 7” F.L...$1.00 Postpaid 
214” dia., 4” F.L...$1.00 Postpaid 
NEW BULLETIN on our BIG VARIETY OF 
PRISMS—Over 50 different right angle Prisms, 
Rhomboidal, Binocular Porro, Leman, Porro-Abbe, 
Brashear-Hastings, Penta, Dove, Pentagon, Ocu- 
lar, and Amici Roof Prisms. Also Beam Splitters, 
| Wedges and many others. Request Bulletin Y. 
TELESCOPE EYEPIECE—Consists of 2 Achro- 
matic Lenses, F. L. 28 mm, and a metal mount. 
| Stock #5140-Y $4.50 Postpaid 


MOUNTED PROJECTING LENS SYSTEM 


mm. Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 


Steck #4033-Y .. $3.00 Postpaid) } 


THREADED OUTSIDE MOUNT! | 
| FOR FOCUSING ABOVE SYS- 
TEM (Not Illustrated) — 
Stock ##715-Y .. $1.00 Postpaid 


SLIDE PROJECTOR SETS—Consist of all un- 
mounted lenses you need to make the following 
size projectors: 

Stock #4038-Y — 214” x 214” .... $3.35 Postpaid 
Stock 3#4039-Y — 214” x 314” .... $3.35 Postpaid 
Stock #4029-Y — 35 mm. ........ $2.85 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of a mounted projecting lens, heat 
absorbing glass, 2 condensing lenses. 

Stock 74035-Y $4.85 Postpaid 
We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog “Y”—FREE! 


Order by Stock No. Satisfaction Guaranteed. 


EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 
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WAR SURPLUS 


ACHROMATIC TELESCOPE OBJECTIVES 


Perfect Magnesium Fluoride 
Coated and Cemented govern- 
ment surplus Achromats. Made 
of finest Crown and Flint opti- 
cal glass, are fully corr 
and have tremendous resolving 
power. Guaranteed well suited 
for Astronomical Telescopes, 
Spotting Scopes, etc. 





Diameter Focal Length Each 
48m/m (1%”)  600m/m (23%”).... $10.75 
78m/m (2%”)  876m/m (34%4”).... 29.00 
76m/m (3”) $81m/m (15”)...... 19.00 
81m/m (3 3/16”) 622m/m (24%”).... 22.50 


40 POWER 
TELESCOPE 
Coated Optics 










40X—WONDER- 
FUL for Astronomy 
30X—SUPERB 

for Long Distance 
20X—EXCELLENT 
Spotting Scope 
10X—FINE for Close Study 
FOUR TELESCOPES in ONE 

because of Adjustable Power Eye- 
piece. (Not War Surplus.) One of 
the Finest Precision American-made 
Telescopes. Achromatic Objective 
Lens 2%” diameter. Length closed, 
91%”; open, 27%”. Genuine Leather 
covered, Weight 28 ozs. 


MOUNTED KELLNER EYEPIECE E.F.L. 
1%”. O.D. of brass mount 1 17/32”, clear 
aperture of field lens 144”, eye lens 138/16”. 
$2.65 
KODACHROME PROJECTOR LENS SET for 
85-mm slides, including lenses, heat-absorbing 
glass and instructions. ..............+. $1.95 
F/1.9 ANASTIGMAT LENS SYSTEM mounted, 
ideal for 35-mm projector. F.L. 91.44 mm. Use 
also as enlarging or photographic lens. $3.00 
RIGHT ANGLE PRISMS, for direct positive 
photography or* astronomical telescopes. 


8 mm Face ea. $ PY fs; 
23mm Face ... ea. 1.25 
30 mm Face ... ea. 1.75 
38mm Face ... ea. 1 75 
47 mm Face ea. 3.00 





3X ELBOW TELE- 
SCOPE-Brand new; 

has 1” Achromatic 
Objective, Amici 
Prism Erecting Sys- 
tem, 1%” Achro- 
matic Eye and Field 
Lens. Small, com- 
~ light weight. 


8. 
Govt. Cost $200. Our Price $6.50 


SPECIALS!!! 


SPOTTING SCOPE or MONOCULAR LENS 
SET—Consists of cemented Achromatic Ob- 
jective, two Prisms, Eye and Field Lens and 





Diagram. 
8P Set, @5 13 P 
ee Neo: ee 
27 P - 
11 Power Set, 6.00 “‘se”*".. 11.85 


OPTICAL PEEP SIGHT — 
Use as camera view finder, 
etc. Image appears on bulls- 
eye reticle. No parallax for 
any distance. Same princi- 
ple commercially used by 
shotgun sight mfr. Dia. 387 
mm. Weight 1% oz. Govern- 
ment cost $10.75. . . . Our 
price Postpaid $1.50 








Send 3c stamp for Big “Bargain” List 
WE PAY THE POSTAGE 


A. JAEGERS 93-088 95 AVE. 


OZONE PARK 16, N. Y. 














but were I to construct another camera of 
this type, I would put the whole film- 
holder part on the outside, where it would 
be more accessible. One does not see these 
things at the time of first construction, 
and they cannot readily be changed with- 
out punching the outfit full of holes, there- 
by letting in dust and extraneous light. 
B. C. PARMENTER 
4506 West 60th St. 
Los Angeles 43, Calif. 


ONSTRUCTION of my _ 6-inch 

Springfield mounting followed the 
description by Russell W. Porter in Ama- 
teur Telescope Making Advanced. As the 
picture shows, the main tube is short, for 
I purchased it during the war and only 
a four-foot length was procurable. The 
extension bars are 18” long, and the upper 
ring is of lead to act as a counterweight. 
I built the instrument this way purposely 
to avoid being hit in the head. The gears 
are strong enough to take it and the ratio 
sufficient so that very little power is re- 
quired to raise the telescope when it is 
in an unbalanced position. 

The gear blanks are cast aluminum, 7” 
diameter and 3” thick. I force-fitted 
bronze bushings in them for better wear- 
ing qualities. The teeth were hobbed with 


Mr. Kovacs’ Springfield mounting. 
a 7/16 No. 


14 tap, giving 322 teeth per 
gear. All of the machine work was done 
at home on a 9” South Bend lathe. 

The pier is of reinforced concrete, made 
with one part Portland cement, two parts 
sand and three parts 4” crushed stone. 
It is 14” by 12” at the base and 8” by 11” 
at the top. It sets on a 24” by 24” by 14” 
reinforced concrete base sunk below 
ground level. The wooden forms were 
squared on, a tin template being tacked 
at the top, and patching plaster was used 
to round out the upper corners. High 
spots left after removing the forms were 
rubbed out with a carborundum stone and 
the whole was given a wash with pure 
cement. W. J. KOVACS 

P. O. Box 133 
Schwenksville, Pa. 
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KITS OUR SPECIALTY 


4” kit .... $ 4.25| Pyrex ...... $ 5.50) 
6” kit... 5.75) Pyrex ...... 7.95 | 


8” kit... 10.95) Pyrex ...... 13.95 | 
10” kit .... 17.50) Pyrex ...... 24.95 
12” kit... 23.95| Pyrex ...... 42.50 


KITS CONTAIN: 1. Two spisielie selected 
well-annealed glass discs. 2. EIGHT GRADES 
OF GENUINE CARBOLON (Silicon Carbide) 
abrasive. Due to its fast cutting and scratch- 
less qualities CARBOLON was selected to 
grind the 200-Inch Mirror for the world’s larg- 
est telescope. 3. Tempered Pitch with CER- 
IUM OXIDE or BARNESITE for polishing. 
4. Free copy of our “Beginners Instructions” 
—an eight-page pamphlet. 
Money-back guarantee that 
THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 


CERIUM OXIDE ..... 4-oz. tin ..... $1.50 
BARNESITE .........- 4-oz. tin .... $1.50 


WE DO POLISHING, PARABOLIZING, 
AND ALUMINIZING 


M. CHALFIN OPTICAL COMPANY 
G. P. O. Box 207, Dept. 1, New York, N. Y. 




















SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 
8 cents a word, including address;minimum ad 
20 words. Remittance must accompany orders. 
Write Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 





FOR SALE: Mounted 4”, 5”, and 6” refractor ob- 
jectives of first quality. $100.00, $200.00, $300.00. 
Correspondence invited. Earl C. Witherspoon, 


~ 


Sumter, S. C. 





FOR SALE: One 15x 80-mm. prism binocular, 
angle eyepieces, wide elear field, prism-finder, 
glass perfect, case, fork mounting, $200.00. One 
3” varipower 18x 40x spotting scope, focus ad- 
justment, pressed metal case, $100.00. With the 
8” lens it has more illumination than any spot- 
ting scope advertised for about same price. Dr. 
F. N. Solsem, Spicer, Minn. 





WANTED: Have pressing need for 1/5” (or less) 
orthoscopic, monocentric, or solid ocular. Theo- 
dore Hake, 1553 Wayne Ave., York, Pa. 





WANTED: Cassegrainian primary and secondary, 
9 or 10 inches aperture, must be high grade. 
P. O. Parker, 304 W. Solomon St., Griffin, Ga. 





URANIUM ORE, specimens: Uranium agate 5”, 
$15.00; autunite uranium 3”, $6.50; carnotite 
uranium 214”, $5.50; uranium salt 2”, $4.00. 
Meteorites 5c gram, average 150-1000 grams. 
Laboratory, 2846 Oakley Ave., Baltimore 15, Md. 





TELESCOPES and all accessories bought, sold, 
or exchanged. Valley View Observatory, 106 
Van Buren St., Pittsburgh 14, Pa. 





WANTED: Shapley’s “Star Clusters.” Also Webb’s 
“Celestial Objects for Common _ Telescopes.” 
ga D. Naylor, 903 W. Airy St., Norristown, 

a. 


BARLOW LENSES. Finest astronomical quality, 
coated, cemented achromatics, in 1-13/16” O.D. 
cell, clear aperture 1”, $6.00 postpaid. Fits in 
0.G. end of star diagonal; increases magnifica- 
tion to desired maximum, variable according to 
position as set. Limited number. Instruction 
sheet supplied with order. Can also use larger 
exit pupil of lower power eyepieces, with same 
or far greater magnification as highest power 
ones. (For using Barlow on reflectors an adapter 
tube 3” long to hold 114” O.D. eyepieces one end, 
Barlow at other, price $1.00, with Barlow order 
only, $7.00 total prepaid.) Goodwin, 345 
Belden Ave., Chicago 14, II. 








ASTRONOMICAL BOOKS and magazines bought 
and sold. Send wants to Charles Benevento, 83 
Hoyt St., Brooklyn 2, > 





TELESCOPES & ACCESSORIES: If you want 
good optics and accessories for your astronomi- 
cal studies, send for our catalogue. We will 
also submit prices on photometers and associated 
equipment for stellar photometry. Laboratory 
Optical Co., 76 Interhaven Ave., Plainfield, N. J. 





WANTED: Equatorial mounting suitable for large 
refractor (16 feet long). G. Camilli, 155 Dawes 
Ave., Pittsfield, Mass. 

















OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


SYMBOLS AND CONFIGURATIONS 


ANY PEOPLE think observing the 

stars and planets is a difficult task, 
mainly because it seems too technical and 
involved. There is no doubt that an un- 
derstanding of some of the basic nomen- 
clature will make even the simplest de- 
scriptive material on observing more 
useful, and all observers and beginners 
should know the symbols and their related 
concepts. 

From the American Ephemeris and 
Nautical Almanac we have reproduced the 
list of symbols shown below. Those for 
the solar system are relatively easy to 
remember: the sun is a circle with a dot 
inside; the moon is a crescent; the earth 
is a circle with a meridian and an equator 
in it. Venus’ symbol resembles a looking 
glass, and Neptune’s trident is easily rec- 
ognized. Aries’ symbol is supposed to 
represent the horns of the Ram, and it is 
used for the vernal equinox or the “first 
of Aries,” even though that point of the 
sky is now situated in the constellation of 
Pisces. Sagittarius is an arrow, and 
Pisces is two fishes tied together. 

Symbols for the aspects or configura- 
tions lead one to inquire about the mean- 
ings of these terms, so often met with in 
discussions of the planets. Conjunction 
refers to the closest approach or passing 
of two bodies but, unfortunately, conjunc- 
tions are defined in two ways. The Amer- 
ican Ephemeris states that times for con- 
junctions of the planets with the moon 
and with each other are for the instants 
when the two bodies have the same right 
ascension. On the other hand, a conjunc- 
tion of a planet with the sun is when it 
has the same celestial longitude as the 
sun. Thus, for conjunctions involving the 
sun, celestial longitude is used, whereas 
other conjunctions are events in right as- 
cension. In general, however, the begin- 
ner may ignore the difference in these 
definitions of conjunctions. 

Thus, a planet at conjunction is in the 


same direction in the sky as the sun (al- 
though it may be north or south of the 
sun), and it is then not observable from 
the earth. Only some unusual comets or 
asteroids may be seen at conjunction, as 
their positions may be far enough north 
or south of the sun to bring them away 
from its glare. Or, in the event of an 
eclipse of the sun an object could be ob- 
served at or near conjunction, as was 
Comet 19481 during the eclipse of last 
November Ist. 

Opposition is a difference of 180° in the 
longitude of two bodies, usually the sun 
and a planet. When a planet is at oppo- 
sition, halfway around the sky from the 
sun as seen from our earth, it rises about 
sunset, is in the sky ali night, and sets 
about sunrise. When the moon is thus 
opposite the sun, full moon occurs, 
whereas new moon corresponds to con- 
junction with the sun. 

Quadratures are the quarter positions 
—perhaps best exemplified by the first 
and last quarter moon, when its angular 
distance from the sun is 90°. Quadrature 
refers neither to right ascension nor to 
longitude differences—it is simply that 
position at which the sun, the earth, and 
the moon or the planet in question form 
a right-angle triangle. 

The superior planets are those farther 
from the sun than the earth. Like the 
moon, they pass entirely around the sky 
with reference to the sun, assuming the 
successive positions of conjunction, west- 
ern quadrature (in the morning sky), op- 
pesition (rising about sunset), eastern 
quadrature (in the evening sky), and back 
to conjunction again. On the other hand, 
the inferior planets, Mercury and Venus, 
can never get so far as quadrature from 
the sun. When they have their greatest 
apparent separation from the sun, we say 
they are at elongation (east or west), but 
there is no symbol for this configuration. 
They have two kinds of conjunction with 











SIGNS OF THE PLANETS, ETC. SIGNS OF THE ZODIAC 
© The Sun. 4 Jupiter. 1, VT Ape. 7. = Libra. 
€ The Moon. h Saturn. 2. & Taurus. 8. ™ Scorpius. 
% Mercury. 6 Uranus. 3. OM Gemini. 9. f Sagittarius. 
9 Venus. VY Neptune. 4. 25 Cancer. 10.  Capricornus. 
® The Earth. EP Pluto. 5. & Leo. 11. = Aquarius. 
o Mars. 6. m Virgo. 12. X Pisces. 
ASPECTS ABBREVIATIONS 
6 Conjunction, or having the same Longitude or Right Ascension. ° Degrees. 
¢ Opposition, or differing 180° in Longitude or Right Ascension. Minutes of Are. 
O Quadrature, or having a geocentric angular distance of 90°. ’’ Seconds of Arc. 
» Hours. 

GREEK ALPHABET ™ Minutes of Time. 
A, a Alpha I, « Iota P, p Rho * Seconds of Time. 
B, B Beta K, « Kappa z,o¢ Sigma 8% Ascending Node. 
Tr, y Gamma A, X Lambda T, r Tau % Descending Node. 
A, 6 Delta M, » Mu T, v Upsilon N. North. 
E, « Epsilon N, v Nu $,¢ Phi S. South. 
Z, ¢ Zeta z, & Xi X,x Chi E. East. 
H, 7 Eta 0, o Omicron v,v Psi W. West. 
6, 6 Theta Il, x, o Pi 2,0 Omega 























Observatory Equatorial 


Mountings 


FOR QUICK LOCATION AND 
IDENTIFICATION OF 
CELESTIAL BODIES 


Can be operated from the star catalogue by 
13” co-ordinate circles graduated to single 
minutes of R. A. and 15 minutes of are in 
declination. The only quick way to learn as- 
tronomy without any guesswork. For any 
size of telescope. Full instructions for set- 
ting up are furnished. 





Model No. 6 is pictured above. 


The column and base plate can be eliminated 
by your building your own concrete pier ac- 
cording to free instructions. You will save 
about $17.00 on each mounting by doing this. 


Model No. 3. STUDENTS’ 


WEATHERPROOF ............ $270.00 


Circles enable you to find instantly any of 
the thousands of unique stars and galaxies 
that are invisible to the naked eye, as well 
as Neptune and Uranus. 


Model No. 4. VARIABLE STAR 


INSTRUMENT ...........0-0000000 $300.00 


Besides the features of No. 3, this model 
has manually operated slow motion in right 
ascension, which permits close following 
of the star under observation. 


Model No. 5. TEACHERS’ MODEL 


OER OS RRS ie tie oe $345.00 


This model is well adapted for teaching 
purposes where the student receives in- 
struction while the telescope follows the 
star, for an electric motor carries the tele- 
scope in approximate sidereal time. 


Model No. 6. THE UNIVERSITY 


DETTE ccc sscccenestencesssicssonsinase $550.00 


This instrument is driven by a synchro- 
nous motor through anti-backlash gearing 
in sidereal time so accurate as to be within 

a few seconds of absolute sidereal time per 
pt It is well suited for photography. 
The motor-driven slow motions in both 
axes are controlled by a compound switch 
at the end of an electric light cord. The 
time circle runs on stainless steel ball 
bearings. 


Monthly payments during 
construction period preferred 


Haines Scientific Instruments 


Box 171, Englewood, New Jersey 
Telephone: ENglewood 3-3441-J 
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Complete Telescopes 


Reflectors and Refractors suitable for 
universities and private use. All opti- 
cal parts of the highest quality. 


* 

Ramsden Eyepieces 
that have satisfied hundreds of buyers. 
Equivalent focal lengths 14”, 1/8”, 4”, 

PTS? fi06>.660b00 6) bo repeseooe $5.10 each 
1 TET vsveesicccthobpoaces 10.20 each 
All standard 144” diameter; postpaid. 
FINDERS that can be swung to either side of 
tube for convenience. 
Send for free price list and description on 
complete Telescopes, Mountings, Combina- 
tion Eyepiece and Prism Holders, Alumi- 
num Mirror Cells, Star Diagonals, Prisms. 


CC. Young 


25 Richard Road East Hartford 8, Conn. 


















REFLECTORS 
Cassegrainian, Newto- 
nian... for amateurs, 
professionals ... by 
the West’s largest 
manufacturer of ob 
servatory instruments, 


REFRACTORS 
eg port- 
able. Immediate de- 
livery, 3 and 4 inch. 
Write for catalog on 
other portable and 
equatorial mounts. 


Lenses & mir- 



























SKY - SCOPE 


The new and improved 314-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power 
Y%4-wave Aluminized Mirror 
Ramsden Type Ocular 
Price $25.00 plus expressage 


We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument's amazing performance. 


THE SKYSCOPE Co., INC. 
475-s Fifth Avenue, New York 17, N. Y. 








the sun: inferior conjunction (between the 
earth and the sun) and superior conjunc- 
tion (beyond the sun on the far sides of 
their orbits). 

We shall discuss ascending node and 
descending node next month. The other 
symbols under “Abbreviations” are self- 
explanatory. The lower-case letters of 
the Greek alphabet are used to designate 
stars in a _ constellation according to 
Bayer’s system. Alpha is usually, though 
not always, the brightest star in the con- 
stellation. EDWARD ORAVEC 





OCCULTATION PREDICTIONS 


February 9-10 49 Aurigae 5.0, 6:32.0 
+28-03.8, 12; Im: F 2:59.7 —2.2 +2.1 57. 
Em: F 4:12.5 —2.2 —2.1 306. 

February 19-20 Sigma Scorpii 3.1, 
16:18.1 —25-28.3, 22, Im: A 10:39.3 —2.1 
+0.3 87; B 10:38.0 —2.0 +0.4 84; C 
10:28.7 —2.0 +0.2 99; D 10:25.9 —1.8 +0.5 


95; E 10:07.1 —1.1 +0.2 118; F 10:05.5 


=—02: 12 155. Em: A -11:562 1.7 
=U Sis; S255 6 ~1:9° 09 305: BB 
11:25.6 —18 0.0 290; F 11:07.2 2.6 
+1.1 260. 

February 19-20 Alpha Scorpii 1.2, 
16:26.3 —26-19.2, 22, Im: G 14:53.5 ... 
so» 166; I 14:49.2 ... ... 100. Em: G 
to eae 224: FT 18:12.4 5c 213. 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
all data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 


Longitudes and latitudes of standard stations 
are: 


A +72°.5, +42°.5 
B +738°.6, +45°.6 
C +77°.1, +38°.9 
D +79°.4, +48°.7 


E +91°.0, +40°.0 
F +98°.0, +30°.0 
G +114°.0, +50°.9 
H -+120°.0, +36°.0 

















Observatory Domes 


All-aluminum, 10’ to 20’ in diameter. 
Domes complete with shutters, track, 
electric drive, and other accessories. 


COMPLETE OBSERVATORIES 


Choice of all-metal or other material. 
Designed to house all types of tele- 
scope. Can be erected by unskilled help 
and most models are portable. We can 
include telescopes as well as large- 
diameter mirrors to order. 


For further information, inquire 


J. O. PAULSON 


R. R. 3, Navarre, Ohio 














I +123°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computations of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your own standard 
time. 





MOON PHASES AND DISTANCE 


First quarter ....... February 6, 8:05 


Pee) -PROOR o's ssc cies 5 February 13, 9:08 
a. re February 20, 0:43 
New Mo00n ’...<<i4se February 27, 20:55 
Pit QUATC? » isos ees es March 8, 0:42 

February Distance Diameter 


24 2h 252,100 miles 54’ 03” 
144 10h 222,800 miles 61’ 09” 


Apogee 
Perigee 





MINIMA OF ALGOL 


February 3, 5:26; 6, 2:16; 8, 23:05; 11, 
19:54; 14, 16:44; 17, 13:33; 20, 10:22; 23, 
7:12; 26, 4:01. March 1, 0:50; 3, 21:40; 
6, 18:29; 9, 15:18. 

These predictions are geocentric (corrected for 
the equation of light), based on observations made 


in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 
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DEEP-SKY WONDERS 


LTHOUGH many amateurs have 

equipped their telescopes with good 
setting circles, and these go a long way 
toward assisting in a search for deep-sky 
objects, a finder chart is essential to lo- 
cate faint objects. With this in mind, this 
column will carry a series of finder charts 
showing selected regions of the Beyer- 
Graff Atlas. The scale of these charts is 
one centimeter to one degree, and each 
chart covers an area at least 2%4° by 2%°. 
South is at the top, as seen in an inverting 
telescope. The limiting magnitude is the 
9th, represented by the smallest dots, and 
the brighter stars scale upward by mag- 
nitude intervals. Comparison of the re- 
gion of each chart with Norton’s or the 
Skalnate Pleso Atlas should enable those 
observers without setting circles easily to 
locate the fields. The co-ordinates below 
are for the epoch 1950.0. 
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Since the co-ordinates in the Beyer- 


Graff “Atlas” are dated 1855 all lines 
of right ascension and declination hav: 
been removed from these charts. 


NGC 2360, 127, 7" 15", —15° 21’, diam- 
eter 12’, 50 stars, 0.6 kiloparsec distant; 
well worth viewing, as is all this region 
of Canis Major that is too little known 
to the amateur. 

NGC 2422, 388, 7" 34", —16° 10’, 25’, 
50 stars, 0.7 kiloparsec; a scattered clus- 
ter, impressive with large telescopes and 
low powers. In the same region is NGC 
2437, M46, 7" 39™, —14° 29’; famous, and 
just visible to the naked eye. 

NGC 2506, 376, 7" 57™, —10° 15’, 10’, 
50 stars, 1.4 kiloparsecs; a small, com- 
pact, bright cluster mentioned by Smyth, 
Webb, and brilliant on sheet 37 of the 
Ross Atlas. 

??? at about 6" 52", —7° 10’. Both the 
Beyer-Graff charts and Webb’s Atlas in- 
dicate a nebula. The lists of globular clus- 
ters, galactic clusters, and spirals brighter 
than 13th magnitude, and planetary neb- 
ula lists do not include any object in this 
location. The writer would be glad to 
hear from any one who has examined 
this spot and can make a report. M50 
is nearby, as shown on the chart. 

WALTER SCOTT HOUSTON 
1542 St. Leger Place 
Cincinnati 7, Ohio 














THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury on February 2nd passes the 
sun in inferior conjunction, moving into 
the morning sky. By the 28th, it will be 
located 27° from the sun, at greatest west- 
ern elongation. But this is not a favorable 
elongation, for the planet rises only one 
hour ahead of the sun. Its stellar magni- 
tude will be +0.3. 

Venus continues to draw closer to the 
sun in the morning sky, rising less than 
three quarters of an hour before sunrise. 
The planet is of magnitude —3.3, and is 
of little interest until next autumn. 

Mars is invisible, only a few degrees 
from the sun. 

Jupiter increases its distance from the 
sun in the morning sky. It is in eastern 
Sagittarius, and of magnitude —1.5. 

Saturn comes to opposition with the 
sun on February 21st, when it will be 769 
million miles from the earth. The planet 
is moving toward Regulus, and is about a 
magnitude brighter than that star. Tele- 
scopically, the rings appear tilted 9°, and 
are 45” in diameter; the planet is 18” 
across. 











SATURN 


SCALE (SECONDS OF ARC) 
° 10 20 » 40 
[ecsesaces t t Tt =) 





Uranus, favorably placed for observa- 
tion, may be found in eastern Taurus with 
some optical aid. The planet continues 
retrograde motion, and is 1° south of the 
5th-magnitude star 132 Tauri. 

Neptune, in Virgo, rises in the late eve- 
ning. About 2%4° west of Theta Virginis, 
Neptune may be found with the aid of a 
small telescope. On the 15th, its position 
is 12° 57™.5, —4° 24’ (1950), a little less 
than a degree south of 44 Virginis, a 6th- 
magnitude star. E. O. 





VARIABLE STAR MAXIMA 


February 8, X Monocerotis, 7.6, 065208; 
9, R Pegasi, 7.9, 230110; 12, U Orionis, 
6.6, 054920; 12, RS Librae, 7.7, 151822; 
19, R Leonis, 5.9, 094211; 22, V Bootis, 
7.9, 142539a; 27, T Cassiopeiae, 7.8, 001755. 
March 2, S Gruis, 7.8, 221948; 4, U Ceti, 
7.5, 022813. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 














ape 2 





Saturn as seen at opposition in an in- 
verting telescope. Observations of the 
rings should be made early this year as 
they are becoming edge on and will dis- 
appear temporarily next year. The dia- 
gram shows that in February one may 
still observe a complete ring system. 
From the “Handbook” of the British 
Astronomical Association. 


UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are 
Greenwich civil or Universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the UT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 
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PELORUS 
DIALS 


Beautiful Lucite Sat- 
in non-glare white 
laminated to clear. 
Finely finished. Sta- 
bility and stiffness 
assured. 


Great bargain $1.00 each 
A. COTTONE & COMPANY 
336 CANAL ST., NEW YORK 13, N. Y. 














Skalnate Pleso. 


ATLAS 
OF THE 


HEAVENS 


This is a set of 16 charts covering the 
entire sky, showing stars to magnitude 
7.75, doubles, multiples, variables, novae; 
galactic star clusters, globulars, and 
planetaries; bright and dark nebulae; 
galaxies; boundaries of the constellations 
and of the Milky Way. It is plotted on 
1950 co-ordinates, with its polar charts 
extending to declination 65°. The six 
equatorial charts extend from +25° to 
—25°, and the remaining eight charts 
provide for the intermediate zones. 


The Skalnate Pleso ATLAS OF THE 
HEAVENS, designed and executed by 
Antonin Becvar and his associates, should 
prove invaluable to all amateur and pro- 
fessional astronomers. One of the charts, 
on a reduced scale, was reproduced and 
described in the November, 1948, issue 
of Sky and Telescope. 


The atlas is printed on 100-pound stock, 
each chart area 15% by 23% inches. A 
title page, descriptive matter and a chart 
key are included. The set is shipped 
rolled, in a heavy mailing tube. 


$5.00 postpaid 


Harvard College Observatory 
Cambridge 38, Massachusetts 
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The sky as seen from latitudes 30° to 50° 


STARS FOR FEBRUARY 
INTER’S Milky Way 


across the meridian this 
the early evening hours, with Orion dom- 
Choose an observing 
completely free of artificial lights 
and you should be able to detect the 
rough outlines of the galaxy’s central lane 
of light. Toward the northwest, in Per- 
seus and the Milky Way 


clouds are most easily seen. 


stretches 
month in 


inating the scene. 


spot 


Cassiopeia, 


north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of February, respectively. 


At the moment for which our chart is 
drawn, the star designated 1 Geminorum 
by Flamsteed is directly on the meridian. 
It is here that the sun is located at the 
summer solstice, about June 22nd each 
year. Compare the altitude of this star 
with that of the noonday sun at present. 
Close to the summer solstice point in 
the sky is M35, a well-known naked-eye 
cluster. Not far distant in the sky are 
clusters M37 and M38 in Auriga. 

Canopus, second brightest star, can be 
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seen by those living south of 35° north 
latitude; with perfect conditions on a 
sea level southern horizon the star may 
even be glimpsed as far north as Norfolk, 
Va., Independence, Kans., and San Jose, 
Calif. The star’s position for 1949 is 6" 
22™ 51°, —52° 40’, and refraction should 
lift it above the horizon a fraction of a 
degree. We wonder if it has ever been 
seen from Lick Observatory, which is at 
latitude +37° 20'.4. The dip of the hori- 
zon there should be about a degree. 





The sky as seen from latitudes 20° to 40° south, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of May, respectively. 


SOUTHERN STARS 


PRIL AND MAY are the months in 

which those who live too far north 
to see the Southern Cross should journey 
south if they wish to view it most easily 
in the early evening skies. At the time of 
this chart, which is also that of April 7th 
at 11 p.m., and April 23rd at 10 p.m., local 
time, the entire cross should be well 
enough above the horizon to be seen 


clearly from Miami, Fla., and Browns- 
ville, Tex. 

In the Southern Hemisphere at this 
season of the year (autumn) Crux and 
Centaurus dominate the sky south of the 
zenith, and very bright regions of the 
Milky Way extend across the heavens 
from east to west. Sirius and Canopus 
are dropping down the southwestern sky, 
while Scorpius is climbing to a prominent 


position in the east. 


This time of year is best, too, for those 
in the Southern Hemisphere to see the 
Big Dipper. It should be low on the 
northert horizon for observers at Johan 
nesburg and possibly Bloemfontein, South 
Africa; all but the first Pointer 
seen from Cordoba, Argentina, but at 
Buenos Aires, and at Canberra, Australia, 
only one or two stars of the seven can 
come above the horizon. The Dipper is 
invisible from most of New Zealand 


may be 
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